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AMERICAN WHEELABRATOR 86” W/A 
SWING TABLE COMPLETELY EQUIPPED 
WITH CUTLER-HAMMER CONTROL. 








Performance that Reflects 
Able Engineering 


The airless blast cleaning equipment 
manufactured by the American 
Wheelabrator & Equipment Cor- 
poration has long been recognized 


as foremost in the field because of 


great gains in process efficiency and 
economy these machines have 


brought about. The performance of 


such machines can only reflect the 
excellence of the engineering that 
produced them, an uncompromising 
insistence on quality that must em- 
brace pure hased components as well. 
That for 15 years 
American Wheelabrator equipment 
have consistently selected 
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AMERICAN WHEELABRATOR 36” x 42” W/A TUM- 
BLAST EQUIPPED WITH CUTLER-HAMMER CONTROL. A 
BiG COST-CUTTER IN WELL-KNOWN FACTORY. 


the makers of 


Cutler-Hammer Motor Control zs 
proper equipment for all their ma- 
chines tells more clearly than words 
what their experience with 
Cutler-Hammer Motor Control 
must have been. Able engineers re- 
spect able engineering and that is 
why down through the years 
Cutler-Hammer Motor Control has 
been the usual choice of the out- 
standing machinery builders of the 
nation. CUTLER-HAMMER, Inc., 
1310 St. Paul Ave., Milwaukee 1, 
Wisconsin. Associate: Ca- 
nadian Cutler-Hammer, 
Ltd., Toronto, Ontario. 





CUTLER*HAMMER 


AMERICAN WHEELABRATOR 27” x 36” W/A 
TUMBLAST C-H CONTROLLED, IN A LARGE 
MANUFACTURING PLANT. 


AMERICAN WHEELABRATOR 27” x 36” W/A TUMBLAST 
C-H EQUIPPED IN INDIANA FOUNDRY. 
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Return Post Cards 


Hundreds of our readers are using 
the handy return post cards to re- 
quest copies of articles for their files. 
As we expected, some articles are 
vastly more popular than others and 
we have even run out of stock on a 
few—notably “Systematic Design of 
Mechanisms” by Ziebolz (December) 
and “Stress Concentration Factors” 
by Peterson (February data sheet). 
Fortunately we are able to furnish 
copies of the Ziebolz article in re- 
print form. The Peterson data sheet 
has not been reprinted, but the ma- 
terial contained in this and the other 
four data sheets of the series will be 
included in a book to be published 
later by John Wiley & Sons Inc. 
Watch for the announcement. 


Questionnaires 


This is open season on readership 
questionnaires. A lot of our advertis- 
ers and their agencies have been 
making studies to find out what 
magazines are read by engineers. Our 
favorite magazine seems to be yours 
too, because we've seen several of 
these studies where MACHINE DESIGN 
led all the rest. Thanks a million for 
your loyal responses. We’ll continue 
to do our best to justify your choice. 


This Month's Cover 


Symbolizing machine drives and 
controls, the cam and follower mech- 
anism pictured in four colors on the 
front cover is a disembodied spirit. 
We expect the imagination of our 
readers to supply the input power 
and to fit the drive to a suitable 










COULTON AUNT 
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task. The motion curve in the back- 
ground should supply a clue as to its 
character. Execution of the design, 
which also appears as an introduc- 
tion to the main editorial section on 
Page 121, is the work of Penton ar- 
tist George Farnsworth. 


Design Abstracts 


Although most of the articles in 
MACHINE DESIGN are original—either 
contributed or staff written—many 
developments closely related to the 
field are reported for the first time 
to the various engineering societies 
such as ASME and SAE. Each month 
we study the papers presented before 
the major societies and present ab- 
stracts of those having possible in- 
terest to you. The lead-off abstract 
usually is relatively comprehensive 
(see Page 206); succeeding ones are 
briefed usually by concentration on 
only one or two aspects of the sub- 
ject. Sometimes only the introduction 
and conclusions from the original pa- 
per are presented. In each case the 
aim is to give a quick picture of the 
subject—an outline of a _ technique 
useful in design, an engineering-inter- 
est story on a special development, or 
words of wisdom on the human side 
of engineering. Complete copies of 
the papers usually may be obtained 
by writing to the headquarters of 
the societies themselves, 


Flying Shears 


Need for cutting or shearing a 
moving web or section of stock has 
always presented designers with a 
real problem. With solid materials 
such as metals, the cutting blades 
are required to shear straight through 
and retract without breakage. Doing 
this at the speeds billets pass through 
the mill has proved to be difficult. 
The brief article “Electronic Shear 
Control” on Page 162 shows a neat 
design solution for this problem. There 
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has also been found a need for cut- 
ting soft pliable materials which are 
extruded at rates which vary during 
the processing. To shear exact lengths 
of such stock the knives must de- 


tect the rate of instantaneous travel, 
adjust automatically and shear with- 
out upsetting the material, A solution 
for such a design problem should 
be interesting. Have you one? 


Crossed Shafts 


A recurring problem that seems 
to plague many of our readers is 
how to transmit power between non- 
parallel shafts which do not inter- 
sect. A fairly obvious solution is to 
use helical gears which do an ac- 
ceptable job so long as the loading 
is light. Recently a reader informed 
us that he was having considerable 
difficulty with such a drive. Trans- 
mission of 50-hp peak loads resulted 
in a gear life so short as to be im- 
practical. Despite considerable pub- 
lished information on the limitations 
of helical gears when used on non- 
parallel shafts the word seems not 
to have penetrated into all quarters. 
Is there a better practical solution? 


Versatile Cells 


Not many of us realize that me- 
tallic rectifiers are being effectively 
employed in control circuits as current 
limiting valves, nonlinear resistors 
and magnetic-amplifier components. 
In the short span of a decade, these 
rectifier cells have been developed to 
the point where their characteristics 
no longer change due to aging but 
are economical and reliable sources of 
direct current for precise controls. 
In the article “Selenium Rectifiers” 
beginning on Page 163, the author 
discusses many applications in which 
these versatile cells are employed 10 
cluding voltage regulation, dynamic 
braking, current blocking, magnetic 
amplifiers, and aircraft relays. 
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Design—General 
Controls: 
Automatic, lathe, Edit. 206 
Electronic, shear, Edit. 162 
Rectifiers, selenium, Edit. 163 
Relays, timing, Edit. 131 
Winding, controlled speed drive, 
Edit. 153 
Drives: 
Coupling, nonreversing, Edit. 181 
Gears, helical, helix angle, Edit. 173 
Hydraulic, steering, Edit. 191 
Machines, paper, Edit. 148 
Mechanism, breadwrapper, Edit. 123 
Planetary mechanicm, Edit. 193 
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Pneumatic, general, Edit. 175 
Push-pull tubes, Edit. 143 
Torque tubes, Edit. 143 
Transmission, helicopter, Edit. 185 
Pneumatic standards, Edit. 199 
Pump, vane, Edit. 157 


Engineering Department 
Equipment: 
Drafting room, Edit. 226; Adv. 365 
Experimental, Edit. 226; Adv. 57, 
102, 328 
Supplies: 
Drafting, Adv. 104, 240, 267, 304, 368 


Finishes 


Lacquer, Adv. 218 

Oxide, Adv. 298 

Protective, Edit. 223, 225; Adv. 298 
Varnish, Adv. 370 


Materials 


Aluminum alloys, Adv. 45-51, 285 
Beryllium-copper, Adv. 26 

Brass, bronze, Adv. 74, 374 

Carbon and graphite, Adv. 16, 242 
Cladmetals, Adv. 119, 250 

Copper alloys, Adv. 74, 285, 384 
Felt, Adv. 358 

Friction materials, Adv. 103 
Magnesium alloys, Adv. 50, 311 
Nickel alloys, Acv. 55, 360 
Perforated, Adv. 363 

Plastics, Adv. 244, 255 

Powder metal, Adv. 235 

Rubber and synthetics, Acv. 39, 223 
Stainless steel, Adv. 342 

Steel, Adv. 96, 250, 272, 286, 381 
Zine, Adv, 239 


Parts 
Balls, Edit. 208; Adv. 310 
earings: 
Ball, Adv. 6, 33, 72, 231, 
270, 278, 326, 330, 334, 
Needle, Adv. 313 
Oil-less, Adv. 83 
Roller, Adv. 72, 248, 299, 323, 330, 
336, back cover 
Sleeve, Adv. 111, 209-212, 235, 248, 
261, 289, 361, 375 
Bellows, Adv. 118 
Belts, Edit. 161, 216; Adv. 100, 
251, 273, 309, 314, 350, 361 
Brakes, Adv. 78, 259 
Brushes, Adv. 302 
Cams, Edit. 128 


248, 253, 
336, 363 


236, 
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Classified for convenience when studying specific 











Carbon, graphite parts, Adv. 16, 242 
Castings: 
Centrifugal, Adv. 377 
Die, Adv. 45, 71, 82, 239, 277 
Investment, Adv. 79, 301, 358 
Permanent mold, Adv. 277, 351 
Sand, Adv. 277, 372 
Chains: 
Conveyor, Adv. 114, 291, 318, 332 
Roller, Edit. 250; Adv. 30, 86, 99, 
114, 303, 318, 332 
Silent, Edit. 250; Adv. 30, 114, 318, 
332 
Clamps, Adv. 361 
Clutches, Adv. 31, 197, 227, 259, 325, 
362, 367 
Cold headed parts, Adv. 245 
Conveyors, Adv. 86 
Counters, Edit. 213; Adv. 117 
Couplings, Edit. 181; Adv. 30, 89, 113, 
114, 195, 258, 318, 338 
Diaphragms, Adv. 282 
Drives, adjustable speed, Edit. 219; 
Adv. 15, 56, 237, 243, 327, inside 
back cover 
Electric accessories, Edit. 222; Adv. 
364, 370 
Electric controls: 
Amplifiers, Edit. 219 
Circuit breakers, Adv. 84, 307 
Collector rings, Adv. 359 
Contactors, Adv. 98 
Control assemblies, Edit. 130, 224; 
Adv. inside front cover © 
Rectifiers, Edit. 163 
Relays, Edit. 131, 213, 222; Adv. 
85, 92, 112, 120, 215, 233, 268 
Resistors, rheostats, Adv. 57, 232 
Starters, Adv. 57, 85, 97, 263, 296, 
373 
Switches, Edit. 222; Adv. 12, 14, 57, 
84, 341 
Thermostats, Adv. 254, 324 
Timers, Adv. 85, 268 
Electric heating units, Adv. 368 
Electric motors: 
Fractional hp, Edit. 216; Adv. 20, 
53, 73, 246, 279, 343, 344, 369, 374 
Integral hp, Adv. 20, 41, 66, 246, 
271, 274, 295, 337, 343 
Gearmotors, Adv. 322, 364, 365 
Miniature, Edit. 213, 214; Adv. 275 
Engines, Edit. 224; Adv. 280, 300, 363 
Extrusions, Adv. 49 
Fasteners: 
Blind, Adv. 10 
Locking, Edit. 222; Adv. 22, 238, 
312, 317, 370 
Nuts, bolts, screws, Adv. 32, 38, 40, 
50, 58, 228 283, 310, 370, 373 
Pin, Adv. 32, 347 
Felt parts, Adv. 358 
Filtevs, Edit. 219; Adv. 44, 300, 359 
Fittings, Adv. 80, 217, 288, 357 
Forgings, Adv. 47 
Gages, pressure, etc. 
struments), Adv. 362 
Gaskets, Adv. 11, 28 
Gears, Edit. 173; Adv. 29, 34, 55, 60, 
106, 256, 294, 298, 304, 320, 333, 
346, 356, 372 


(see also In- 

















design problems 


Hose, Adv. 80, 97, 287 
Hydraulic equipment: 
Cylinders, Adv. 59, 266, 276, 290, 
306, 335 
Motors, Edit. 141; Adv. 63 
Pumps, Edit. 141; Adv. 24, 63, 276, 
284, 290, 352 
Systems, Adv. 9, 61-64, 95 
Valves, Edit. 208, 213, 216; Adv. 8, 
25, 62, 276, 281, 290, 301, 321 
Instruments, Adv. 268 
Joints: 
Rotary, Adv. 365 
Universal, Adv. 234, 340, 368 
Lubrication and equipment, Edit. 216; 
Adv. 220, 256, 260 
Machined parts, Adv. 50, 308 
Magnets, permanent, Edit. 124 
Mechanical controls, Edit. 153; Adv. 
193 
Motors (see Electric motors) 
Mountings, vibration, Adv. 262, 328 
Pipe and fittings, Edit. 208; Adv. 42 
Plastic parts, Adv. 37, 68 
Plugs, Adv. 164 
Pneumatic equipment: 
Controls, Edit. 214 
Compressors, Adv. 308 
Cylinders, Edit. 208; Adv. 59, 266, 
306, 335, 372 
Systems, Edit. 175 
Valves, Edit. 214; Adv. 1, 8, 281, 
300, 372 
Powder-metal parts, Adv. 339, 375 
Pulleys and sheaves, Adv. 90, 100, 251 
Pumps (see a!so Hydraulic and Pneu- 
matic), Edit. 157; Adv. 18, 27, 
65, 76, 297, 306, 321, 362, 369, 374 
Rings, Adv. 275 
Rubber and synthetic parts, Adv. 252, 
316 
Scales, Adv. 19, 292 
Seals, plain, Adv. 2, 28, 70, 88, 225, 
257, 367, 383 
Shafts, flexible, Adv. 265, 369 
Shapes, special, Adv. 96, 293 
Speed changers, Adv. 361 
Speed reducers, Adv. 90, 93, 320, 329, 
333, 354 
Springs, Adv. 77, 349, 373 
Sprockets, Adv. 114, 291, 305 
Spun parts, Adv. 198 
Stampings, Adv. 23 
Torque converters, Adv. 367 
Transmissions, variable-speed, Edit. 
214; Adv. 65, 90, 247, 367 
Tubing: 
Seamless, Adv. 43, 241, 331, 345 
Welded, Edit. 225; Adv. 353 
Valves (see also Hydraulic and Pneu- 
matic), Edit. 219, 222; Acv. 42, 
360 
Vibrators, Edit. 224 
Weldments, Adv. 54, 249 
Wheels and casters, Edit. 224 
Wire and wire products, Adv. 236 


Production 


Broaching, Adv. 360 

Machines, special, Edit. 148, 162, 206; 
Adv. 5, 196 

Welding equipment, Adv. 269 


MACHINE DESIGN is indexed in Industrial Arts and Engineering Index Service, both available in libraries generally. 
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. F THIS ONE HAS OPERATED 


10000000 TIMES 


WITHOUT APPRECIABLE WEAR! 


YOU want a valve you can depend upon to operate faithfully day 
after day, month after month, year after year—without repacking 
.. without adjustment . . . with nothing more than lubrication. 
A running test under normal operating conditions shows that 
a Hanna Unitite Valve is still “going strong” after 10 million 
cycles of operation, and should be good for another 10 million. 
Based on eight cycles per minute for an eight-hour day, this 
would represent 20 years of care-free service! 

This is not surprising, for Hanna Unitite Valves are made of 
superior quality materials and parts. They are packless and per- 
manently tight, protected from dust and abrasive matter by 4 
Neoprene cap, and operate with a patented disc movement. 

Unitites are designed for 3-way or 4-way operation, for air, oil 
or water, up to 250 psi. in three mounting styles. The Hanna 
Valve Catalog gives full details. 


Send for Catalog 


New Valve Catalog 254 gives 
features and specifications on the 
complete line of Hanna Valves. 





HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVETERS 
1765 Elston Avenue, Chicago 22, Illinois 
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B/16” pitch, smallest of a large family of 
is-running silent chains, assures accurate 
eds in this theatre sound projector. 






veying needs. 





of THERE’s just one type of chain that best meets the 

ft requirements of any given job. And no “general 

4 purpose” chain can do it as well. That's why Link- 
Belt builds the world’s most complete line of 

i! chains and sprocket wheels. 

1a There’s a Link-Belt chain for every job—Silver- 


streak Silent Chain for high speed drives up to 
4000 fpm and 2500 hp... Precision Steel Roller 
Chain for moderately high-speed drives and con- 
veyors...any one of dozens of steel and malleable 
chains for power transmission, conveying and ele- 
vating service with an infinite variety of attach- 
ments. Large or small, Link-Belt builds them all. 


Remember, too—when you see a chain with the 
Link-Belt trademark, you can be sure it’s made to 


Clas RC crescent flat top 
chain, conveys bottles, cans, 
etc. separately over curving 
Paths; various designs. 


Stee! Link-Belt, similar cou- 
pling to cast Ewart Detach- 
able, 4economical for light 
drive ond conveying service. 
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every purpose... 


For this farm machine, Double-Pitch 
Roller Chain and Steel Link-Belt were 
selected to meet specific drive and con- 








Silent chain wheel, precisely 
machined to mesh with chain, 
in a full range of diameters, 
widths and designs. 


Long life under severe conditions. Here 
L-B drop-forged steel rivetless chains 
move castings through a heat-treating 
furnace. 


the highest standards. Link-Belt’s modern plant 
facilities assure greater refinements of manufacture. 
Exact control of materials and processes gives in- 
creased uniformity... longer chain life. 


‘BELT 


BLL 


Roller chain sprocket, with Cast tooth sprocket, gray 
accurately cut, hardened iron, steel or file-hard Flint- 
teeth, in all diameters, Rim, for cast, combination, 
widths and hub designs. forged or fabricated chains. 


115 



















EANER-ALLOY STEELS intended to 
stretch supplies of critical alloying ele- 
ments have been announced by AISI. The 

new steels employ smaller quantities of nickel, 
chromium and molybdenum than comparable 
NE steels of World War II. Hardenability and 
toughness are retained by the addition of a non- 
critical alloy containing the element boron. 


FREE-PISTON POWER PLANT developed in 
France combines the thermal efficiency of a 
conventional diesel engine with advantages of 
gas-turbine operation. A supercharged 2-cycle 
diesel, without the usual connecting-rod and 
crankshaft linkages, produces exhaust gas at 75 
psi and 900-950 F. Power is generated by ex- 
pansion of the gas to atmospheric pressure in a 
gas turbine. 


PLASTICS as replacements for metals as an 
emergency measure is not optimistically viewed 
by the Bakelite Corp. Plastics most likely to 
replace metals in durable goods are phenolic 
laminates and a type of glass laminate employ- 
ing styrene polyester. Bakelite reports that pro- 
duction of both is restricted by shortage of raw 
materials, which are being required increasing- 
ly in other areas of the defense program. 


NEOPRENE can be applied by brush or spray 
gun as an air-dry protective coating on steel, 
concrete or wood. Produced by Gates Engineer- 
ing Co., the new coating is claimed to be resist- 
ant to oil and grease, many chemicals, and age- 
cracking by sunlight and weather. 


DRY ICE has found unique application in the 
rubber industry. It is used in tumbling opera- 
tions to help remove the molding fins from rub- 
ber products. The dry ice freezes the fins, 
making them brittle, and the tumbling action 
breaks them away. 


DIELECTRIC PROPERTIES of polyethylene 
and other plastics have been utilized by the 
Goodyear Tire & Rubber Co. in a new air filter. 
Plastic, as a porous mass of thinly shredded 
films, is the filtering element. When exposed 
to a current of air, the plastic mass picks up 
an electrostatic charge and attracts and retains 


fine dust, soot or smoke particles suspended in 
the air stream. When dirty, the filter can be 
cleaned and fully regenerated by immersion in 
water containing a detergent. 


RADIOACTIVE ISOTOPES, as tracers, are 
helping to broaden knowledge about steel. For 
example, radiocarbon 14 is being used in studies 
of the distribution of carbon in steel, its segre- 
gation habits and the mechanism by which it 
causes steel to harden. Also, friction problems 
are being attacked in several ways that make 
use of isotopes. Still another use permits the 
thickness of pipe walls to be determined while 
the pipe is in service. ; 


CHROMIZING PROCESS developed in Eng- 
land is reported to have bridged the gap be- 
tween the electrodeposition of chromium and the 
alternative use of solid stainless steel for corro- 
sion-resistant and decorative steel products. 
Chromium is diffused into the steel and chem- 
ically bonded and alloyed with it. Depth of 
the stainless zone can be varied normally from 
0.004 to 0.010 inch. 


SOLDERS with reduced tin content have been 
announced by the American Smelting and Re- 
fining:Co. The addition of silver permits tin to 
be reduced by 50 per cent or more. 


EXTRUSION-DIE POOL is being set up by 
USAF in co-operation with industry to elim- 
inate bottlenecks in the aircraft and the alu- 
minum and magnesium extrusion industries. 
This interchangeabiilty program is a step to- 
ward standardization of the many extrusion dies 
and specifications used in the manufacture of 
aircraft for the government. 


MULTIPLE-THREAD HOBS increase produc- 
tion and have longer life, compared to single- 
thread hobs, according to a report by D. A. 
Moncrieff and H. Pelphrey of Michigan Tool Co. 
before a recent ASTE meeting. Increased life 
results particularly in climb hobbing beeause 
of better chip load distribution. Multiple-thread 
hobs should be larger in diameter than single- 
thread hobs to permit use of more flutes. Spiral 
gashing is preferred over straight. 
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Machine Drives and Controls 


T HAS been said that the design of a machine is a perpetual 

series of decisions whether to stay in a rut or to try some- 

thing new. No branch of engineering presents more opportuni- 
ties—and hazards—than the design and application of machine drives 
and controls. Drives and controls are the brains, nerves and muscles 
of a machine—the things that distinguish it from a mere static struc- 
ture. Herein lie the problems that really challenge the ingenuity and 
engineering skill of the designer. 

Modern highly developed mechanisms—mechanical, electrical and 
electronic, hydraulic and pneumatic—confront today’s designer with a 
choice that could be bewildering. Shall he stick with the tried-and- 
true or shall he endure the headaches of applying the radically 


of failure? 

Fortunately the headaches are not as bad as they used to be. 
The engineering principles that underlie mechanism dynamics, elec- 
trical phenomena and fluid flow are being constantly applied to the im- 
provement of machine components. Diverse applications of the newer 
mechanisms are continually adding to our knowledge of their be- 
havior. The specialized experience of any one engineer is no longer a 
reliable guide to design; in short, much individual experience quickly 
becomes obsolete. 

To keep our readers up to date in this large field of machine 
drives and controls is one of the leading objectives of MACHINE DESIGN 
throughout every month of every year. Once a year, however, we 
focus attention sharply on the subject by devoting the major portion 
of the enlarged April issue to machine drives and controls. The fol- 
lowing pages contain a comprehensive roundup of articles which it is 
hoped will stimulate thinking and provide working tools that can be 
used in current and future designs. 
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new on the chance of spectacular improvement but with the possibility : 

























Fig. 1—New Super Stand- 
ard bread wrapper, below. 
and former Standard model, 
right, viewed from the back. 
New design increases ca- 
pacity from 45 to 65 loaves 
per minute 


By R. Douglas Rumsey* 


American Machine & Foundry Co. 
Buffalo, N. Y. 
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Redesigned for Higher Speed 


... wrapper utilizes planetary Geneva drive mech- 
anism and harmonic cams to minimize peak loads 


| prergew no other machine in a modern bakery 
equals the bread wrapper in complexity of its 
drives and controls. Because of variations in 
the infeed material and because of its special nature, 
the design of a wrapper involves many interesting 
and challenging problems. Although design of the 
ae . A 
“Now associated with Stanley Aviation Corp., Buffalo, N. Y. 
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American Machine & Foundry’s Standard wrapper 
was still basically sound, a faster machine was need- 
ed. It was apparent that either a new machine or a 
redesign of the old machine was required. 

In view of the excellent service record of the stand- 
ard wrapper, it was decided to redesign it, increasing 
its speed from 45 to approximately 65 loaves per min- 
ute, Fig. 1. This approach had several advantages 
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Fig. 2—Above—Arrangement of component units in 
Standard bread wrapper including slicer, material feed 
conveyor, wrapper, sealer, and delivery conveyor 


Fig. 3—Below—Three steps in wrapping cycle. Sliced 

loaf is carried into the wrapper at a, paper is wrapped 

half way around loaf at b, and second fold is made and 
paper cut off at c 
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over development of a completely new machine: 

1. No wrapping principle superior to the “Arm- 
strong demand” paper measuring system em- 
ployed on the standard wrapper has been de- 
veloped; therefore, it was considered unlikely 
that a superior method could be discovered with- 
in the course of a few months 

2. Older machines could be modified, with conver- 
sion kit parts, if deemed economically advisable 

3. Modernization would require a minimum of new 
tooling and parts, permitting early production 
of the new machine, coupled with desirable in- 
terchangeability. 


BASIC WRAPPING PRINCIPLE: The basic principles 
employed in the Standard wrapper can be seen in 
Fig. 2. Bread enters the machine from a slicer, and 
enters the material feed conveyor. This conveyor 
carries the sliced loaf into the center of the machine 
between a pusher plate and the paper web, Fig. 3a, 
from which position the pusher carries the bread into 
the wrapping material and onto the lifter arm, there- 
by wrapping the paper halfway round, Fig. 3b, and 
making the first fold. 

During the next sequence in the wrapping cycle, 
the lifter arm rises, forming the second fold; the 
pusher returns to its dwell positon, the clamp rolls 
hold the web, the free web roller draws paper for the 
next wrap and the knife cuts the paper, as in Fig. 3c. 
Following this operation, the top transfer arms pick 
up the package and carry it through the heated third 
and fourth folders, past the end labeler where the 
end seal is applied, through the heated side sealers 
and into the Polar Seal delivery where the wrap is 
quickly cooled to set the adhesive. The instant the 
package leaves the lifter arm, the latter drops down to 
receive the next loaf. 


MODIFICATIONS REQUIRED: Increasing the speed of 
a machine requires more than installing a larger mo- 
tor; nevertheless, that was the initial step taken on 
this development. Short tests were conducted at at- 
celerated speeds which disclosed many weaknesses in 


Fig. 4—Below—Drawings showing former arrangement 
of idler end of infeed conveyor, a, and redesign, }, 
utilizing roller bearings 
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the machine not evident from a study of service re- 
= placement part frequency records. These investiga- 
m- (tions revealed that development work would be re- 
Je- quired along the following lines: 


ely 1. Machine movements: Major cams and the Geneva 
th- drive chattered excessively at higher speeds. 
The original cam contours were generated by 
tangent circular arcs resulting in high shock 


ble loadings at the tangent points 
ts 2. Wearing, weak or noisy parts: Certain mechan- 
tee isms demonstrated structural or other unworthi- 
” ness when operating at greatly increased speeds 
3. Paper handling: The original paper handling de- 
iples vices resulted in crushed bread, torn webs and 
n in excessive rewraps when overspeeded 
ond 4. Appearance and control: Modernization necessi- 
tated restyling, coupled with simplified control 
“y ved and adjustment 
hine 5. Cost: Design simplification was necessary to off- 
_ 3a, set higher priced parts. 
into 
a. MATERIAL FEED CONVEYOR: The material feed to 
and the wrapping machine is accomplished by a pair of 
roller chain conveyors running parallel to each other. 
rele, On each chain, a series of pusher flights are mounted 


the | Which support and convey the sliced loaf into the 
‘lls | Machine. The two chains can be adjusted differen- 
the § tially to accommodate changes in loaf length. This 
3c, | conveyor was found to be a source of rapid wear, ex- 
nick  °eSS vibration and malfunction when operated at high 
nird | Speed. At speeds over fifty loaves per minute, bread 
the § Slices were disarranged and above sixty per minute, 
lers | Unsliced loaves jumped into the air. This trouble was 
D is in part attributable to the type of Geneva intermit- 
the | tent drive employed, as well as to the conveyor itself 
nto | Which overloaded the Geneva. 

Higher speed with smoother action was a “must” 
for this conveyor and, in order to achieve it, lower 





| of 
mo- 
- Fig. 5—Above, Bee ny end of old conveyor shown 
ae fat a. Redesign, 6, replaces bushings with antifriction 
3 rollers, includes adjustment locking handle 


Fig. 6—Right—Old and new conveyor chain pusher 
ent §| flights shown at a and 3, respectively. Redesign with 
5, | longer links and guides has provided less weight and 

decreased friction forces 
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Fig. 7—Sketch of Geneva with nomenclature for anal- 
ysis of mechanism of any number of slots 


friction and inertia were necessary. The idler end 
of the conveyor was redesigned by replacing four 
bronze bearing surfaces, Fig. 4a, with two antifriction 
roller bearings, Fig. 4b, while retaining differential 
chain takeup. The drive end of the conveyor was 
modernized by replacing its two bushings with anti- 
friction rollers and substituting a knobbed adjust- 
ment locking handle for the two bolts originally em- 
ployed, Figs. 5a and 5b. 

The conveyor chain was analyzed next. A weight 
saving of 1.6 pounds was realized by going from the 
original standard roller chains to extended pitch 
roller chains, with no sacrifice in strength. The orig- 
inal pusher flights were bronze and served as chain 
links, which wore rapidly, Fig. 6a. These were 
changed to aluminum castings riveted to standard 
attachment links, Fig. 6b, thereby preserving the 
chains structural integrity and at the same time sav- 
ing an additional 23 pounds or 62 per cent, making 
a total reduction of inertia loads of 33 per cent, in- 
cluding the bread, sprockets and shafts. 


Chain Bending Increased Friction 


The bread load is applied approximately two and 
one-half inches above the chain centerline, which 
caused considerable canting of the original pushers, 
resulting in increased chain tension. During accel- 
eration, this chain tightening effect increased the 
system friction by more than 100 per cent in the 
original design. The new pushers eliminate this dif- 
ficulty by being attached to chain links which are 
twice as long. The design also incorporates stabiliz- 
ing extensions on each end. The overall gain with 
the new design is a reduction in driving toi'que of 
over 60 per cent. 


MATERIAL FEED DRIVE GENEVA: The geometry of 
the standard wrapping machine is such that it is de- 
sirable that the material feed conveyor drive period 
equal the dwell time. The reason for this is that al- 
though the conveyor moves eighteen inches per feed- 
ing cycle (two cycles being required to carry the loaf 
from the slicer transfer into the wrapper) the trans- 
fer from the conveyor to the lifter is done by a 
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pusher moving nine inches forward and back again. 
The original drive was by means of a standard Geneva 
lock mechanism consisting of a four-slot starwheel 
and double roller arm which provided equal drive and 
dwell times. 

Many articles and papers have been written on 
Geneva mechanisms, therefore the data presented 
hereinafter will be kept brief and relevant. A gen- 
eral Geneva (any number of slots) can be analyzed 
as follows, where A is the arm center, O is the star- 
wheel center, and B the arm roller, Fig. 7. If » = 
arm rotation velocity, 6 = arm position, 6 = star- 
wheel position, and a = OA/AB = \/2 on the 4-point 
starwheel, then at any instant: 


Starwheel displacement is 
sin 6 


¢@ = tan-1 ______- 
a — cos 6 


Starwheel velocity is 


acos@-—1 


d¢ ( 
PL an pene ir ia ae a “ 
at a* — 2acos@+1 
Starwheel acceleration is 


d29 [ a sin @ (1 — a?) 1 : 

at? (a* — 2a cos 6+ 1)2 . 
These functions for a standard four-point Geneva are 
graphed in Fig. 8a, 8b and 8c in comparison with the 
results that would be obtained with constant accel- 
eration and a four-point-planetary Geneva. It can be 
seen from Fig. 8 that both peak velocity and accel- 
eration encountered with the standard four-point 
Geneva are high compared to constant acceleration 
motion. The rapid wear generally associated with 
these Genevas can be seen in Fig. 9 and is caused by 
the high torque forces (proportional to acceleration) 
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1] Fig. 8—Curves for displacement, velocity and accelera- 
k tion of a standard four-point Geneva compared with a (e) 
four-point planetary Geneva. Peak velocity and ac- 
celeration of standard Geneva are high compared to 
constant acceleration motion ‘ 
rm 











gain. § combined with the short effective radius of the arm 
neva § roller at the position of maximum acceleration, Fig. 
rheel § 10a. 
and As a means of overcoming the weaknesses of the 
standard Geneva and to provide an indexing mechan- 
1 on # ism that can be substituted on existing wrapping 
nted § machines in the field, the unique planetary Geneva, 
gen- § Fig. 10b, was designed. The construction of this de- 
yzed § vice is shown in Fig. 11. It may be noted that its ef- 
star- § fective radius, Fig. 10, is 0.75R, compared to 0.44R 
» = §f for the standard Geneva which, coupled with its lower 
star- # peak acceleration, makes the maximum roller loads 
oint § only one-third as high. 
Thus, 
0.44R 
5.4202 
0.75R 


= 31 per cent track load 








where 5.42? is the peak acceleration of the plane- 
tary Geneva, as shown in Fig. 8. Fig. 9—Starwheel for standard four-point Geneva. Ex- 
An additonal advantage of the planetary Geneva cessive wear was caused by high torque and short ef- 
Over most other indexing mechanisms lies in the fact fective radius of arm roller 
that the shaft center distances can be decreased by 
means of an eccentric bushing to compensate for wear 
in the lock without impairing the entry and exit char- 
acteristics of the roller. 


with the square of the speed. The basic requirements 
for high speed cams are: 
1. No abrupt changes in load 






ire Cam DesiGN: A great many articles have also 2. Minimum driven mass 

the § been written on the subject of cam designs, therefore 3. Maximum period of operation 

el: § only the major factors will be mentioned. The orig- 4. Maximum accuracy of contour 

be # inal cams employed on the wrapper were essentially 5. Maximum pressure angle and load noncoincident 
el: @ gravity or constant acceleration cams, closely ap- 6. Minimum system backlash 

int § proximated by circular arcs. These cams performed 7. Low peak accelerations. 

on @ Satisfactorily at speeds up to forty-five cycles per Of the commonly used cam contours,* gravity, 
ith # minute, but at speeds of eighty and higher, they de- constant acceleration or parabolic, cubic and harmonic 
by stroyed themselves in a few days, Fig. 12. This was ” © References 1, 2 and 3 at the end of the article discuss the char- 
n) readily understandable because cam loadings vary acteristics of various cam contours, 
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contours are definitely unacceptable because of the 
abrupt load changes present. Motions that provide a 
smooth application of load are double harmonic or 
cycloidal, triple harmonic and quadruple harmonic. 
The displacement equations for these three types of 
motion are: 


Double harmonic (cycloidal) : 


Kit K, 
s= —— sin 2wt + C,t + Co 
2w w? 


Triple harmonic: 


2K. | 
S = — sin wt + - 


Ky 
—— sin’ wt + Cst + Cy 
3w? 9w? 


Quadruple harmonic (double cycloidal) : 


K3t? Ks 
———e — oe (] — COS*aE) + Ogt + Cy 
2 4w2 
The acceleration curves for these three types of 
motion are shown in Fig. 13. It can be seen that 
with the triple and quadruple harmonic motions, the 
rate of change of acceleration is zero at the begin- 
ning, end and crossover point of the stroke. Hence, 
these motions are more capable of accommodating 
system backlash without chatter than double harmon- 
ic. Quadruple harmonic motion is superior to triple be- 
cause its peak acceleration is low and its acceleration 
curve, not being as steep, is less likely to excite nat- 
ural frequency vibrations in the system. 


Combination of Motions Used 


A combination of the quadruple and double har- 
monic motions are utilized on the new wrapping 
machine. Typical of these are lifter and pusher 
cams whose acceleration curves are shown in Fig. 14. 
It can be seen that the pusher uses a slow forward 
stroke, to prevent bread crushing, and a quick return. 
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Fig. 10—Above, left—Sketches of standard four-point 
and planetary Geneva mechanisms showing principles 
of operation. Planetary crank can be seen at 


Fig. 11—Above, right—Planetary Geneva with cover re- 

moved, a, and rear view with starwheel in place, }. 

Rollers are eccentrically mounted on the pinion shafts 
to provide the crank action 


Fig. 12—Below—Worn spots on lifter cam which de- 
veloped after 50 hours of high-speed operation 


The lifter has a high upward acceleration with a low 
deceleration which reduces the tendency for the loaf 
to be thrown into the air. Various other combina- 
tions of these motions can be employed to suit par 
ticular applications. 

The motion of the driven mass and cam contour 
will only coincide when the mass is directly com 
nected to a radially moving cam follower. Since 
this condition seldom exists on actual mechanisms, 
computing the actual cam contour, back through the 
connecting linkages from the desired motion of the 
driven mass, frequently becomes a laborious mathe 
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matical problem. As an alternative, the cam contour 
can be generated by physically duplicating the actual 
linkages on a master cam generator. A device of 
om this type, which proved successful on the wrapper 
> b. redesign, is shown in Fig. 15. On this generator, the 











ing cams of this type, the value of the contour form 
is lost because shock loads resulting from tool marks 
or inaccuracies can exceed the peak acceleration loads. 
Maintaining the necessary degree of contour accuracy 
results in costly cams. Therefore, as a means of 
minimizing this problem, experiments are currently 
under way utilizing resiliently mounted follower rolls 
which show good promise of success. It has also been 
found beneficial to employ barrel-shaped followers in 
track cams, where torsional deflections of the roller 
mounting lever cause cylindrical rollers to scrub both 
sides of the track. 


Electrical System Simplified 


OTHER IMPROVEMENTS: Other noteworthy improve- 
ments have been made in the machine in the form 
of utilizing constant-strength beam sections in the 
lap roll system, reducing the inertia loads on the 
cam by over 50 per cent. The paper feed drive, orig- 
inally stepped pulleys, is now infinitely variable. All 


Fig. 14—Below—Lifter and pusher cam acceleration 


curves. Lifter has high acceleration, low deceleration. 
Pusher has slow forward stroke to prevent bread crush- 
Pusher has slow forward stroke to prevent crushing 
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Fig. 15—-Above—Master cam generator for producing 
wrapper cams satisfactory for higher speeds 
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the machine’s guards and hand wheels have been 
restyled, as can be seen in Figs. 1 and 2. 

The electrical system which originally covered the 
machine like a net was condensed into two compact 
units; the control panel, which now includes a tach- 
emeter, Fig. 16, and the main junction box. Standard 
electric range switches and thermostats are used 
in this central panel. The machine formerly employed 
a manually operated friction clutch which was dis- 
engaged to permit quick stopping. Mechanical link- 
ages and controls for this clutch were cumbersome 
and limited the number of operating positions. This 
clutch was eliminated by utilizing a plugging motor 
stop, permitting greatly simplified and condensed 
controls and greater flexibility as to location of the 
central equipment. Two forms of plugging were 


WRAPPING MACHINE 


ae 


aa & & 
Se Ne LNs 


a en. ‘S gos 
se ie alt ie sl ah 6 aa il a. 


Fig. 16—Above—Control panel showing tachometer, 
start and stop buttons, thermal controls, and switches 


Fig. 17—Below—Wiring diagram for d-c plugging mo- 
tor circuit which stops wrapper in one second without 
undesirable back up of machine drive 
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tested; full-reverse a-c and d-c plugging. Some dif- 
ficulty in accurately timing the reverse plugging s0 
the machine would stop fully without backing up 
gave preference to the d-c type, which is employed 
on the final machine. The wiring diagram for this 
circuit, which fully stops the machine in one second, 
is shown in Fig. 17. 

After redesign, the machine was field tested at 6 
loaves per minute in a typical high-production bakery 
with complete satisfaction. Following this test, the 
same machine was subjected to a 25 per cent over 
speed (80 loaves per minute) endurance test for thret 
months, 24 hours each day. No major breakdowns 0 
excess wear occurred. The machine was completely 
disassembled for inspection at the end of this test a! 
which time a complete evaluation of the effects of the 
higher speeds on every part of the machine was made 
with completely satisfactory results. 
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Fig. 1—Control for cement-block 
machine. Pneumatic timer, visible 
at top center of panel, is adjustable 

to control the process time 
Timing Relays 
. . . their selection and application in electrical control circuits 

dif- By John C. Ponsting] 

“ Consulting and Application Engineer 

up Westinghouse Electric Corp. 

yed Cleveland, Ohio 

his 

nd, 

, en the best timing relay for a particular otherwise complicated control by assuring proper se- 

he application, from the wide variety that are com- quencing of related mechanisms. In our everyday 

} mercially available, entails recognition of the re- life automatic devices such as washing machines, 

a quirements of the job and a fundamental knowledge dishwashers, ranges, molding presses and die casting 

y of the basic characteristics of each type. Since there machines are typical applications for such relays. 

i are ten basic types of timing relays—escapement, A timing relay can be considered as any device that 

st motor, thermal, inductive, capacitor, electronic, dash- produces a controlled time-delay period in an elec- 

pe pot, pneumatic, mercury, and inertia—the task be- trical circuit after a signal has been imposed on it. 

r comes one of picking the relay with characteristics Manual signals could involve the manipulation of a 

















that match the particular needs of the application in 
question. 

Because industrial processes are becoming more and 
more automatic, manufacturers are continually seek- 
ing methods to make these operations more depend- 
able, consistent and foolproof. Often the application 


of a timer as an automatic control is all that is re-’ 


quired. As machines become more complex, time-de- 
lays may be utilized to advantage in simplifying an 
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dial, lever, or latch. Electrical signals could be the 
energization or de-energization of an electromagnet, 
coil, motor, or circuit of the timing relay. At the 
elapse of the predetermined time, electrical contacts 
open or close to connect or disconnect automatically 
some other electrical device. 

If an electrical control is to feature a time interval 
and automatically initiate some other function, it 
must use a timing relay. In many cases, the selec- 
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tion of a timing relay is more or less evolutionary. 
First one type is tried, then another, until finally a 
“best relay” is discovered. The most effective ap- 
proach, however, is to understand thoroughly what 
the needs are; that is, timing range, timing adjust- 
ment (local or remote); accuracy (repeat time and 
reset time); reliability of operation; size and con- 
struction; and sensitivity to variables such as volt- 
age, temperature, atmospheric conditions, corrosion, 
dust, vibration, and shock. 


Selecting Timing Range 


Before the designer can specify a timing relay to 
control the heat time on-a plastic-molding machine, 
for example, he must know how long the heat is to 
be applied to the mold during the heating or curing 
process. If the heat time is to be thirty minutes, 
then a relay with that range must be used. On the 
other hand, if various mold sizes are to be handled 
on the machine—with the smallest mold requiring a 
ten-minute heat-time and the largest mold requiring 
fifty minutes—the timing relay must be capable of 
producing timing periods adjustable within these ex- 
tremes. The same reasoning applies on a cement- 
block making machine using a timing relay, Fig. 1, 
to control the setting-time of a block in the mold. 
On an automatic screw machine requiring a con- 
trolled time delay between a positioning and cutting 
operation, the question again is, how long a time- 
period is required before starting to shift the cutting 
operation? On an electronic tube type resistance 
welding machine, controlled time delay may be re- 
quired after the energization of the electron tube and 


Fig. 2—Escapement timing relay. Energizing the elec- 

tromagnet winds the spring, initiating the timing cycle 

controlled by the escapment. Adjustable timing range 
is from one-half to four seconds 


before the application of power to the tube plate cir. 
cuits. In this application a fixed time period is satis- 
factory since no adjustments or timing changes are 
necessary. 

If the time period must be adjustable, the method 
of adjustment should be determined by the operat- 
ing conditions. On the molding machine for example 
it may be desirable to have someone other than the 
operator who loads and unloads the molding machine, 
make the timing adjustments. The set-up man who 
would be responsible for inserting the correct mold 
could be responsible for setting the heat-time. In 
this case, the timing adjustment should be on the 
relay itself, and the relay located in a cabinet to in- 
sure against unauthorized changing of the time 
period. 

For a mixing machine, however, the operator usual- 
ly controls the time-delay depending on the ingre- 
dients being mixed or blended. One batch or solu- 
tion may require 30 seconds and the next batch 60 


Fig. 3—Above—Synchronous-motor operated tim- 

ing relay having three adjustable timing ranges u 

to 100 minutes. A magnetically operated clut 

permits initial running of the motor to reduce in- 
ertia errors in timing 


Fig. 4—Below—Schematic diagram of motor 
timer showing how motor is energized prior to 
clutch operation initiating timing cycle 
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seconds. If the timing relay and other associated 
controls are built into the base of the mixer, it would 
be inconvenient to adjust the relay unless a mechan- 
jal connection is used between the timing relay in 
the base and an indicating dial conveniently located 
on the outside of the machine. The typical X-ray ma- 
chine has a timer dial on the outside of the cabinet, 
linked to the timer mechanism located inside the 
housing or cabinet to provide convenient adjustment. 
If the relay must be mounted in a location inac- 
ceessible to the operator then a remote type of adjust- 
ment should be utilized. On some automatic arc 
welding machines, for example, the controls are re- 
mote from the operator’s stand, yet the operator 
must make timing adjustments. Also, in hazardous 
locations, it may be economical to use controls in 
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Fig. 5—Above—Direct-current motor timer con- 
nected for remote operation. Adjustment of the 
theostat controls the voltage to the motor, pro- 
ducing a corresponding change in timing. A perm- 
anent resistor is connected in the circuit to in- 
sure minimum torque requirements of the motor 









Fig. 6—Below—Bimetal timer for a fluorescent 

starter. When voltage is applied, an arc 
forms between the U-shaped bimetal strip and the 
single rod, heating the strip until it bends suf- 
ficiently to touch the rod and extinguish the arc. 
When the bimetal cools, the circuit is interrupted, 
completing the time delay. The condenser sup- 
presses radio interference 
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standard enclosures, rather than in explosionproof 
housings, and mount them in an area remote from 
the hazardous area. If adjustable timing relays are 
associated with the control, a relatively inexpensive 
explosionproof cabinet, containing a rheostat, can be 
mounted in the hazardous area and connected to the 
timer and other controls located in a nonhazardous 
area. 

The type of adjustment, with respect to the ease 
with which the timing period on the relay may be 
varied, is dependent on the operating circumstances. 
On some applications the turning of an adjusting 
screw on the relay is sufficient. On a planer, for 
example, a timing relay is sometimes used to intro- 
duce a dwell or time delay at the end of a cutting 
stroke to permit the cutting tool to automatically 
move or feed for the next cutting operation. It may 
be possible for the operator or set-up man to experi- 
ment with the timing adjustment to get a satisfactory 
delay corresponding to the time required to make the 
cutting-feed operation. On other applications such 


as a photo-printing timer, the operator wants a set 
time to be accurate and consequently the timing 
relay must have a conveniently-marked dial. 






Determining Limits of Accuracy 


Associated with ease of adjustment is the prob- 
lem of timing accuracy. When an operator turns the 
dial to 10 seconds, how close to 10 seconds must the 
resulting period be? On the photo-printing timer, a 
variation of +10 per cent usually is tolerable, in that 
the resulting density of the photographic print made 
from an 11-second exposure would be as acceptable 
as a print made from a 9-second exposure. On a 
molding machine, the set-up man might adjust the 


Bimetal strip is con- 
nected in the secondary of the current transformer. Time 
delay is controlled by gap adjustment 


Fig. 7—Thermal timing relay. 












timing relay for a 10-minute heat time and actually 
get either 8 or 12 minutes. If he is on hand to ob- 
serve the processing of several pieces this discrep- 
ancy would not be too serious. 

Probably more important than adjustment accuracy, 
is the repeat accuracy. The timing period on a hon- 
ing machine may vary +10 per cent from piece to 
piece and still produce satisfactory results whereas 
a +10 per cent variation in the heat-time of a mold- 
ing machine would produce either burned or uncured 
pieces. The variation in timing that can be tolerated 
for a particular process then determines the accuracy 
that must be inherent in the timing relay. 


After a timing relay has gone thiough its timing 
cycle or period, an interval called the reset time is re 
quired for the relay to assume its original condi 
tion prior to another cycle. This reset time is usual 
ly different for each type of relay. Referring again to 
the molding machine, the reset time can be as long ag 
it takes the operator to remove a finished piece and 
reload the machine. 

On highly automatic machines, however, the time 
required to reset a relay may be a factor in deter- 
mining the maximum production output of the ma- 
chine. For this reason the designer must decide if 
the resetting time of the relay will ultimately inter- 


Type 


Escapement 


Motor 
a-c 
d-c 


Thermal! 
a-c 
d-c 


Inductive 
d-c 


Capacitor 


d-c 


Electronic 
a-c 


d-c 


Dashpot 
a-c 


d-c 


Pneumatic 
a-c 
d-c 


Mercury 
a-c 
d-c 


Inertia 
a-c 
d-c 


Table 1 — Characteristics and Features of Timing Relays 


Operation 


Escapement retards op- 
eration of contacts 


Motor operates contacts 
through gear train 


Heater causes bimetal 
to bend, operating 
contacts 


Heavy copper coil re- 
tards flux decay, de- 
laying contact op- 
eration 


Stored energy in capac- 
itor delays drop-out 
of relay 


Tube amplifies energy 
from timing capac- 
itor, controlling relay 


Contact movement is 
retarded by dashpot 


Contact movement is re- 
tarded by diaphragm 


Mercury contacts de- 
layed by gas escape- 
ment 


Heavy weight retards 
contact movement 


* Relative cost for single-contact timers, 1 being lowest 


Ranges Max Error? 


5 sec to % to 
24 hrs 


0.1-sec (a-c) 
to 


5% (d-c) 


0.1-sec 
to 
4 sec 


0.02-sec 
to 
3 min 


1 sec to 5 to 10% 


60 sec 


0. 2-sec 
to 
4 min 


0.2-sec 
to 
20 min 


0.08-sec 
to 
0.1-sec 


cost. 


Adjustment Cost* 


Local 


a-c, Local 
d-c, Local 
or remote 


Local or 
remote 


Local or 
remote 


Local or 
remote 


7 Plus or minus values. 


Application 


Time clocks 
X-ray timers 
Ovens 
Photographic 
printers 


General-purpose 
Battery chargers 


Light blinkers 
Fluorescent 
tube starters 


Motor acceleration 


General-purpose 
Motor acceleration 


Resistance welders 
Machine tools 


Overload 
protection 
Motor acceleratior 


General-purpose 
Machine tools 


Filament heat-up 
timers 
General-purpose 


Sequencing 
circuits 
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fere with successful operation of his machine. Sup- 


ming 
pose a screw machine is designed to perform three 













is re 
condi@ distinct operations, with timing periods between each 
usual to allow for tool movements or shifting of the work. 
ain to The designer may feel that proper operation should 
ng asm consist in pressing the start button and permitting 
e and the machine to go through its entire cycle. However, 
there is nothing to prevent an operator from ignor- 
time ing the recommended operation stopping the machine 
jeter-4 anywhere in a timing cycle. Loss of voltage may also 
: ma-™@ shut down the machine during the cycle. 
ide iff The question then arises, should the timing cycle 
inter-™@ continue where it left off if the operator immediately 





restarts the machine or if the power supply resumes 
after a shutdown? Or should the control circuit be 
so designed ‘that the machine will automatically re- 
start a complete new cycle? If the latter is the 
answer, then the timing relays must be reset. If the 
reset time on the first timing relay is dependent on 
the machine going through its complete cycle, then 
it is conceivable that the operator may stop the auto- 
matic cycle before it is complete and attempt to re- 
start before the first timing relay has had a chance 
to reset. Inaccurate timing or false operation would 
result. 










Dependability is Essential in Automatic Controls 





Naturally it is desirable to use a reliable timing 
relay. Some relays, however, are more reliable than 
others. Stopping a machine in a long chain of auto- 
matic production sequences would stop the entire pro- 
duction line. This could be a special conveyor or a 
machine performing one operation. Reliability then 
is of utmost importance. Unattended automatic de- 
vices fall in this category. 

Allowable size of a timing relay depends on the 
space conditions existing in the ultimate location or 
in the machine. In most machines, space is at a 
premium. More and more automatic controls are be- 
ing crowded in existing machine frames. Some appli- 
cations, however, are not critical from the space 
viewpoint. Other problems associated with size and 
construction are maintenance and replacement of 
parts. A small and delicate relay would suffer under 
the abuses of a maintenance crew accustomed to han- 
dling everything with heavy gloves and large 
wrenches. 

Variables such as voltage and _ temperature 
changes, atmospheric conditions, corrosion, vibration, 
and shock must be considered if present. Any device 
or machine requiring an attendant for its operation 
iS usually in a location having a fairly constant tem- 
perature. Timing relays used on furnace-process 
controls, however, are exposed to high temperatures 
and must be operable at those temperatures. 

On outdoor applications such as oil-well pump con- 
trols, a relay must be used that operates satisfactorily 
over seasonal temperature ranges. In outlying instal- 
lations, due to long lines, the supply voltage and fre- 
quency usually vary, consequently timing relays more 
or less insensitive to these variations should be used. 
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On vat quenching machines, the timing relays may 
be exposed to corrosive atmospheres, or dust condi- 
tions as in coal blending plants and steel mills. 

After all the requirements have been carefully tab- 
ulated the choice of relay in most cases is straight- 
forward. As shown in the comparative chart, TABLE 
1, the list of applicable types of relays is first nar- 
rowed to those capable of giving the desired timing 
range. Type of adjustment narrows the choice still 
further, and so on. The chart itself is not all-inclu- 
sive but it does indicate the general trend of charac- 
teristics as they apply to basic designs. 

If the relay characteristics needed are not found in 
any particular relay, a combination of two types or 
possibly special designs may answer the problem pro- 
viding cost permits. If the designer must diverge 
from standard commercial designs, a thorough knowl- 




















Fig. 8—Above—Inductive type timer for direct- 

current circuits. This relay has 150 ampere con- 

tacts and may be set for periods ranging from 
one-half to four seconds 


Fig. 9—Below—Inductive timer connected for re- 

mote control of timing cycle. The rheostat con- 

trols the direct current flowing in a neutralizing 

winding, bucking the flux of the main winding, 
thus controlling the timing period 
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edge of the basic designs is a great help in the de- 
development of a special timing relay. Features of 
each type of timing relay will be discused in the fol- 
lowing: 


Clock Type Timers Wind on Setting 


ESCAPEMENT: This type of timing relay is a com- 
mon and inexpensive device. The timing mechanism 
is similar to that employed in an alarm clock or. sim- 
ilar time piece. This relay is utilized in timers for 
X-ray machines, photographic printers, process ovens 
etc. Usually the escapement mechanism is motivated 
by a spring which is manually wound. A dial on the 
timer may be manually rotated to a particular time 
delay desired—the turning of the dial automatically 
winding the spring. When the dial is released, the 
spring operates the necessary gear train in the direc- 
ticn to open or close the control contacts. The prac- 
tical time delay range is approximately 5 seconds to 
24 hours, the degree of accuracy usually being in 
terms of a fraction of a second. 

Changes in temperature, causing expansion and 
contraction of the escapement mechanism, will affect 
the accuracy of mechanical timers. For a fixed tem- 
perature, a long time delay will have the same frac- 
tion of a second accuracy as a short time delay. In 
other words, the per cent error will be greater for 
shorter periods than for longer ones. 

Escapement relays usually are inexpensive. Due 
to the manual operation, this class of relay does not 
receive severe or,highly repetitive operation and 
hence holds up. fairly well. Contacts usually asso- 
ciated with these devices have a current carrying ca- 
pacity of approximately 10 amperes at 110-volts al- 
ternating current or 4%, ampere on 115-volt direct 
current. 

Escapement mechanisms are used often on simple 
direct-current resistance type motor starters for tim- 
ing the acceleration period. The escapement mech- 
anism, however, is motivated by an electromagnet 
spring, Fig. 2. When the magnet coil is energized, a 
solenoid closes instantly to operate the holding cir- 
cuit. At the same time it extends a heavy coil spring 
to actuate the time-delay contact mechanism, which 
is retarded in its motion by the escapement mech- 
anism. The timing range on such a device is usually 
from % to 4 seconds. 

Another example of this type is the time-delay 
pushbutton used on applications that require auto- 
matic restarting after voltage-failure periods less 
than two or three seconds and no automatic restart- 
ing if the voltage stays off for longer periods. 


Motor Types Have Longest Periods 


ELECTRIC MoTor: These time-delay relays are by 
far the most versatile. Basically, this type consists 
of a motor (usually an alternating-current synchron- 
ous motor similar to those used in an electric-clock), 
a gear reduction, and a contact operating mechanism. 
The motor is energized to start the timing period. 
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After a predetermined time interval has elapsed, the 
mechanism has moved or rotated sufficiently to op- 
erate the contact mechanism. 

The electric motor relay usually has relatively good 
accuracy. For example, a 2/10 to 120-second timer 
may have an accuracy of 1/10-second. A 2-second 
to 20-minute timer may have a 1-second accuracy. A 
1/5 to 120-minute timer may have an accuracy of 6 
seconds. A 2-minute to 20-hour timer may have an 
accuracy of 1 minute. In other words, the timer is 
most accurate on its longest time setting. A timer 
with a 20-minute scale then can be used for an apjli- 
cation requiring a 15-minute cycle as well as a timer 
with a 20-hour range. However, if accuracy is im- 
portant, the timer with the lower range should be 
chosen for the application. 


Clutch Reduces Timing Error 


A loss in time, or error, usually occurs during the 
acceleration of the timer motor from standstill to 
synchronous speed. The percentage error is usually 
highest on time settings less than one or two seconds. 
This acceleration effect is reduced when using a timer 
with an automatic clutch mechanism to engage the 
motor, Fig. 3. The timer motor is energized before 
the timing cycle is initiated. Closing the clutch 
switch, Fig. 4, energizes its magnet causing the motor 
and contact mechanism to be engaged. After the 
time interval, contact T opens to de-energize the mo- 
tor. The clutch magnet is kept energized through its 
contact CM until the voltage is interrupted by other 
contacts in the control scheme. 

While the most common variety of electric-motor 
relay uses a synchronous type alternating-current mo- 
tor drive, some types are driven with direct-current 
motors. The most notable application for a direct- 
current motor relay is one in which the timing period 
is to be remotely adjusted, Fig. 5. Since speed is 
proportional to the voltage, a rheostat can be con 
veniently used to adjust the voltage. Timing ranges 
can be obtained from 1 second to many:-hours. How 
ever, the accuracy of the relay will depend on the 
accuracy of the voltage supply. 

THERMAL: The thermal or bimetallic timer is rela 
tively inexpensive. Typical applications include signal 
blinkers, fluorescent tube starters, and overload re 
lays. The fundamental principle of operation is the 
heating of a bimetallic strip in which the bending mo 
tion of the strip is used in operating a contact mech: 
anism. Not all thermal relays, however, use bimetal 
strips. In a blinker light the expansion of a spring, 
due to current passirg through the spring, sometimes 
operates a contact. The least expensive relays use 42 
electric heater to heat the bimetal strip, Fig. 6. This 
is called the indirect-heated type. Practical timing 
ranges are from 10 seconds to approximately 5 min- 
utes. This type of relay is rather inaccurate and 
is unusually susceptible to changes in ambient tem 
peratures. 

More accurate varieties are available in which the 
bimetal strip itself is in the heating-current circuit, 
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Fig. 10—Above—Capacitor timer components for 
direct-current circuits. Small percision relay may 
be mounted on the control panel and the more 
bulky capacitor may be mounted elsewhere. A re- 

sistor extends the timing period as desired 


Fig. 11—Below—Connections for remote control 

of timing for capacitor type timer. By increasing 

the resistance in the discharge circuit the time 
period is lengthened 
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Fig. 12—Below—Simple modification of circuit 

for capacitor timer in Fig. 11. Second set of con- 

tacts on double-pole switch charges the capacitor 

direct, minimizing resetting time. Timing starts 
when switch is opened 


- D-C Voits 








Switch 
ni 






















- .o~ 
—F I = Timing 
Copacitor Resistance 











Fig. 7. In this way, heating is developed inside the 
bimetal itself rather than absorbed by convection. 
Called the direct-heated type, this relay usually has 
the bimetal strip in the secondary of the current 
transformer, limiting the relay to alternating-cur- 
rent applications. When voltage is applied to the pri- 
mary of the transformer, a low voltage and high cur- 
rent is produced in the secondary circuit. This high 
current heats the bimetal strip to cause the bending. 
Having a timing range approximately 5 seconds to 8 
minutes, this device does not work satisfactorily on 
highly repetitive operations because the reset or cool- 
ing-time varies from 10 to 50 seconds. 

Some thermal timers are designed for immediate re- 
cycling. These employ the combined heating and 
cooling time of the thermal element before the final 
switching action occurs. In this way, the element is 
cool at the end of the cycle and ready to start a new 
timing cycle when required. Since the cooling time 
usually represents a larger part of the total time and 
since the cooling rate is independent of the voltage, 
the timing of these units is slightly modified by small 
changes in operating voltage. Practical timing ranges 
are approximately 15 seconds to 2 minutes. These 
relays have an accuracy of approximately 10 to 20 
per cent. 


May Utilize Both Heating and Cooling Time 


Most bimetal devices operate the contacts directly, 
hence the contacts are of the slow-make, slow-break 
variety. Some relays, however, are available in 
which the bimetal is in the form of a cupped disk. 
Unequal expansion of the disk surface with increased 
temperature causes the bimetal to snap from one cup 
position to the other producing a snap-action contact. 


INDUCTIVE: The flux-decay or inductive timing re- 
lay is used where short-time delays of 1% to 4 seconds 
are required. This relay, Fig. 8, operates on direct- 
current and produces its time delay when the mag- 
netizing coil is de-energized. Currents are induced in 
a highly inductive coil or in a heavy copper loop in 
the magnetic circuit, thereby retarding flux decay. 
In this way, the relay does not drop out when the 
voltage is interrupted but remains closed during a 
period determined by the effectiveness of the induc- 
tive-loop circuit. 

The amount of energy producing the time delay 
is dependent on the size of the-magnet on the-relay. 
The applied voltage on the magnet.coil determines 
the amount of flux, the maximum: flux for a given 
magnet being the saturation of the magnet. It can 
be seen that variations in voltage will:not produce 
great variations in flux if the magnet coil is designed 
to produce saturation with the lowest voltage antici- 
pated. Since the amount or inductance required is 
high, the resulting timing ranges are of necessity 
fairly short, in the order of 4% to4 seconds. By care- 
ful design and manufacture, these relays can be made 
accurate to approximately 10 per cent. 

Making changes in flux can be accomplished with 
a neutralizing coil. Referring to Fig. 9, when the 
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main winding is de-energized, the heavy copper loop 
tends to maintain the flux in the relay. When the 
flux diminishes sufficiently, the relay armature drops 
out, opening the contacts. The neutralizing winding 
produces a flux in opposition to the main flux. The 
resultant flux is not as high and consequently, when 
the main winding is de-energized, the flux in the relay 
reaches the drop-out value sooner. The amount of 
neutralizing flux is controlled by the rheostat which 
may be mounted locally or remotely. This scheme is 
for timing ranges of 14-second to 4 seconds. 


Metallic Rectifier Provides Direct Current 


Most timing relays have control contacts with a 
capacity of approximately 10 to 15 amperes at 110- 
volt alternating-current. Inductive timing relays are 
also constructed with heavy contacts capable of carry- 
ing as much as 200 amperes. These are used to pro- 
vide automatic acceleration timing and also to short 
out the resistor steps of a direct-current motor start- 
er. The combination timer and contactor can also 
be used with wound-rotor motor accelerating controls. 
Rectifiers, usually copper oxide or selenium, are used 
to provide direct-current for the timer coil if direct- 
current is not available. 


CAPACITOR: This type of timing relay employs a 
small direct-current relay and a capacitor. The two 
are connected in parallel so that when the voltage is 
removed, the charge built up in the capacitor is dis- 
charged through the relay. The time required for 
the relay coil to discharge the capacitor to the point 
where the relay drops out is the time delay. This 
scheme differs from the inductive timer in that the 


energy producing the time delay comes from the ca- 
pacitor. To produce long delays on the inductive 
time relay, the relay itself becomes large, whereas on 
the capacitor type, the relay itself remains small and 
the capacitor becomes larger. By the use of a high- 
resistance coil or a high resistance in series with the 
capacitor, to retard the capacitor discharge rate, a 
relatively long time delay can be obtained, Fig. 10. 
This series resistance may be a rheostat to provide 
timing adjustment. Fig. 11 illustrates a typical cir- 
cuit where the rheostat may be located remotely if 
desired. 

Since it takes a relatively large capacitor (ap- 
proximately 200 mfd) to obtain about 50-second time 
delay in conjunction with a sensitive relay, the com- 
bination is normally used on shorter time periods 
only. Although large low-priced electrolytic capaci- 
tors are available, they are not as reliable as paper- 
wound types. 

Like inductive timers, the capacitor relay works on 
the basis of a time delay on de-energizing. Conse- 
quently it is applicable to circuits in which a time 
delay is desired if the voltage fails. The scheme can 
be used with a standard motor starter in the circuit 
to provide automatic restarting after a power inter- 
ruption of a few seconds. For example, a very short 
power interruption will not cause a pump to slow 
down excessively. After several seconds delay the 
relay can be made to drop out, disconnecting the 
motor and thus assuring recycling of the starting de- 
vice in the event that too long a time delay has 
elapsed during loss of voltage. 

The reset time of a capacitor relay is determined 
by the time it takes to charge its capacitor. Fig. 11 


Fig. 13—Left—Two electronic timing relays show- 

ing the capacitor, tube and relay for each timer. 

An adjustable rheostat on front of panel controls 
timing accurately up to 30 seconds 


Fig. 14—Below—Schematic wiring diagram for a 
typical electronic timing relay 








SITE Terr Ty 











i 
Foot “4 


we: 3 


6 








MACHINE DEsIGN—April, 1951 





di: 
















sistance to vary the time period. When the initiating 
switch is opened, the capacitor discharges through 
the relay coil and resistance. As the capacitor and 
resistance both become larger to produce longer time 
delays, the charging time or reset time increases. 
Fig. 12 shows a simple reconnection of the circuit to 
minimize resetting time. Here, full direct-current 
voltage is applied across the capacitor to speed its 
charging. On the basis that the capacitor always 
discharges at the same rate after being charged to 
the same voltage, the accuracy of timing is depend- 
ent on the repeat drop-out accuracy of the relay it- 
self. 


ELECTRONIC: The electronic type time-delay relay, 
Fig. 13, is fundamentally a capacitor-discharge relay 
since the time delay of a capacitor discharging 
through a high resistance is used. The main differ- 
ence lies in the fact that an electronic tube, acting as 
an amplifier, uses the discharging timing character- 
istics of the capacitor to operate a small relay. This 
means that the capacitor does not supply the energy 
to operate the relay direct and as a result can be 
much smaller. On most electronic timers, the tim- 
ing capacitor is connected in the grid circuit of the 
electronic tube, and the control relay is connected in 
the plate circuit of the tube. 


Capacitor Is Charged Automatically 


In standby condition, the timing capacitor main- 
tains a charge and is ready for the timing cycle or 
period. When the timing period is initiated, the ca- 
pacitor starts to discharge through a high resistance 
and continues to discharge until the voltage across 
it reachs a predetermined value. When a gas thyra- 
tron tube is used in circuit, this voltage is the break- 
down voltage of the tube. At this time, the tube 
starts to conduct to energize a relay, terminating the 
preselected time period. Operation of the contacts 
on the relay recharges the capacitor (this is called 
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illustrates a simple circuit using an adjustable re- 





15—Left—Pneumatic 
timing relay. Rotation of dial 
on top of unit adjusts a 
valve 
timing periods up to 31, 
A filter prevents 
foreign material from en- 
tering the needle valve 


minutes. 


Fig. 16—Right—Sectional 
view of the timing mechan- 
ism for the pneumatic timer 


the reset period) and it is automatically ready for 
the next timing cycle. 

In Fig. 14 is shown a diagram for a typical elec- 
tronic timing relay. Capacitor 1C is normally charged 
with terminal 6 positive and terminal 9 negative 
through the following path: from the transformer 
lead through capacitor 1C, through resistor 2R, 
through the grid cathode of tube TU, through resistor 
3R to the transformer terminal. Grid of tube TU 
acts as the anode of a half-wave rectifier for this 
charging action. Closure of the foot switch prevents 
further charging of this capacitor. It also energizes 
relay CR. The charge of capacitor 1C is dissipated 
in resistor 1R and potentiometer P until its voltage 
is equal to the critical grid voltage of tube TU, at 
which time the tube is rendered conductive. Conduc- 
tion of the tube energizes relay TD and relay CR 
is de-energized. The resistor paralleling TD coil is 
a discharge resistor to prevent chattering of TD relay. 
Timing cycle is changed by adjusting the potentiom- 
eter. 


Are Employed for Highly Repetitive Cycles 


In general, the timing period is determined by 
the size of the timing capacitor and the amount of 
resistance in the discharge circuit of the capacitor. 
The timing adjustment on some relays is made by 
putting more or less capacity in the capacitor circuit. 
On other relays the value of the capacitor discharge- 
resistor is changed. On electronic timing-relays using 
resistor time delay adjustment, a rheostat can be 
used and remotely located for convenient timing ad- 
justment. 

This type timing relay can have a range of from one 
cycle to 3 minutes. It is particularly adaptable for 
highly repetitive operations such as for resistance 
welding. The accuracy of most electronic timers is 
2 per cent or better. In general, it is dependent on 
the accuracy of the relay used in the circuit. Com- 
pensating circuits are sometimes incorporated to min- 
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imize error due to regulation of the supply voltage. 

An electronic timer can be built using inexpensive 
components. The reliability of such a timer may, how- 
ever, be questionable. Most industrial electronic 
timers use high-grade parts and are reliable in opera- 
tion. With normal tube and relay maintenance, these 
timers last indefinitely. 

Most electronic timers require a short warm-up 
period of approximately 10 to 30 seconds before they 
can be put into operation. This is the time required 
to heat the electron-tube filament. Some newly devel- 
oped timing relays make use of a cold-cathode tube 
which requires no filament current and consequently 
requires no warm-up time. Most electronic timing re- 
lays require a short recycling time. This is the time 
necessary to charge up the capacitor during the re- 
set period. Some relays, however, are available which 
feature instantaneous recycling. 


DASHPOT: Magnetically operated oil dashpot timing 
relays are suitable for either alternating or direct cur- 
rent. In this relay a magnetic solenoid operates a 
plunger, the motion of which is retarded by an oil 
dashpot. In general, this is simple, fairly dependable 
in operation, and relatively inexpensive. It is usually 
employed where reliability is more important than 
exactness of timing. On some relays, considerable 
time must be allowed between successive timing 
periods to allow the piston to return to the bottom 
of the dashpot. Other relays have built-in check 
valves which permit the relay to reset almost in- 
stantly after the coil on the magnetic solenoid is de- 
energized. 

Practical timing range is from one to approximately 
60 seconds. Time adjustment is obtained usually by 
means of a calibrated washer in the piston or valve 
disks which may be turned to open or close by-pass 
holes of various sizes in the bottom of the piston. 
Since the viscosity of oil varies with the temperature, 
the timing on this relay changes with temperature. 
Certain new silicone-dashpot fluids are available, how- 
ever, to give reasonable accuracy over a temperature 
range of approximately 100 to minus 25 F. 
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PNEUMATIC: The pneumatic timing relay depends 
on the restricted flow or transfer of air through an 
orifice. On most relays of this type, Fig. 15, a fixed 
volume of air is forced from a chamber through a 
check-valve mechanism by means of. a diaphram. 
Air is then pulled back into the chamber by the 
diaphram through a restricted opening. The size of 
the opening is varied by a needle valve arrangement. 
The smaller the opening, the longer the time required 
to refill the chamber with air, the delayed entering 
of the air into the chamber restricting the motion of 
the diaphram. This motion is transmitted by a link 
mechanism to a contact mechanism. Referring to 
Fig. 16 illustrating a typical construction, when the 
actuating pin, attached to the rubber diaphram, is 
raised by action of the magnet frame, air in the lower 
air chamber is forced through the air passage into 
the upper air chamber. Timing is initiated when the 
force on the actuating pin is removed. The diaphram 
then tends to move downward due to the action of a 
spring and is retarded by the air returning to the 
lower air chambers through the needle valve. 


Time Periods Range to Four Minutes 


As the actuating pin moves down, the outer end of 
the operating lever moves up, thereby actuating the 
contacts on the snap switch at the proper time. The 
overall timing period is determined by the position 
of the valve. Variation in the size of the air passage 
is obtained by rotating the dial located on the top 
of the assembly. 

The range of adjustment on this relay is from 2/10- 
second to approximately 4 minutes. Since the motion 
is always the same but the rate of movement is 
changed to produce different timing periods, the ac- 
curacy always remains the same percentage of the 
time period, namely approximately +10 per cent. Mo- 
tion of the diaphram and its associated linkage is 
consistent, operation after operation. The repeat 
trip position of the contact mechanism usually is not, 
and therein lies the overall error of the pneumatic 
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relay. It can be seen that if it requires a %%-inch 


movement of the switch mechanism to operate the 


contacts, a +10 per cent timing accuracy could very 
well be +1/80-inch variation in the point at which 
the contacts on the trip mechanism operate. Actually, 
however, all this error does not show up in the switch 
itself. Some error is in the linkages associated with it. 

The magnet mechanism which operates against the 
diaphram system can be mounted on the relay to pro- 
duce a time delay either after energizing or de- 
energizing the magnet coil. The relay is practically 
instantaneous recycling and is usually less expensive 
than most electronic timing relays. 

Most relays are equipped with an air filter so that 
the relay can be used in relatively dusty atmospheres, 
without hampering the accuracy of timing. These 
timers are applied on machine tools, conveyors, and 
automatic processing equipment where fairly depend- 
able timing is required. Some forms of this pneu- 
matic timing relay are available with either one or 
two timing steps. The two steps are independently 
adjustable over the entire range. By using such ma- 
terial as the new silicone type rubbers for the dia- 
phram, practically no deterioration is experienced in 
the relay. These relays are available with either 
alternating or direct-current magnets, making them 
applicable to both types of voltages. On alternating 
current the contacts are rated for approximately 15 
amperes, 110 volts, whereas only a fraction of an 
ampere is used on direct current. Usually, the con- 
tacts are of the snap action variety. 


MeRCuRY: This timing relay embodies hermetically 
sealed mercury contacts in a metal or glass shell, 


Fig. 17. A magnetic plunger floats in the mercury, 
and, by means of an electromagnet, is pulled down 
into the mercury to displace the fluid. The displac- 
ing action of the mercury forces some of the inert 
gas which is trapped in an inverted thimble out 
through a porus material. Referring to Fig. 17, after 
sufficient gas has been removed from the inverted 
thimble, the mercury completes a circuit to operate 
the contact. The timing ranges are available from 
2/10-second to approximately 20 minutes. Since these 
relays are completely sealed, there is no way of 
changing the time delay of a particular relay. Ac- 
curacy is approximately 10 per cent. Usually only 
one contact is available on the relay, either normally- 
open or normally-closed. Since the relays are com- 
pletely sealed against dirt, dust and moisture, and 
oxidization they are particularly applicable in cor- 
rosive atmospheres, and dustry atmospheres. They 
can be constructed to provide a time delay either 
on energizing or on de-energizing. 


INERTIA: The inertia type timing relay has a spe- 
cial heavy weight mounted on the armature mechan- 
ism. The weight is sufficient to introduce the desired 
time delay in the armature movement after the relay 
magnet is energized. To eliminate any extra burden 
on the magnet, the weight is usually balanced. The 
range of timing is small, namely, approximately 0.08 
to 0.1-second. These inertia type relays can be used 
to make sure that one relay operates its contacts be- 
fore another when both relay coils are energized 
simultaneously. Due to its simplicity and low cost, 
the inertia type is recommended for brief time de- 
lays in the order of a few cycles. 


Hydraulic Motor-in-Wheel Drives Truck 


ANEUVERABILITY is the major requirement 
M of a powered hand truck. The power unit 
must be readily and smoothly reversible, with 

steps of power or an infinitely variable multiplication 
of power, to economically give the performance de- 
sired. In designing the Hydro-lift truck, Fig. 1, the 
Clark Equipment Co. developed a package drive in- 
corporating a hydraulic motor within the drive wheel. 
An automatic infinitely variable hydraulic pump 
best met the design requirements from a functional 
standpoint. A vane type pump manufactured by the 
Racine Machine and Tool Co. was selected because 
of its characteristics, price and availability. Belt 
driven by a 514-hp, 2600-rpm air-cooled engine, this 
Pump operates at a dead-head pressure of 1300 psi 
at zero delivery and pumps its maximum delivery of 
14 gallons per minute from 0 to 300 psi. Above this 
Pressure, it automatically adjusts its volume as the 
Pressure rises to 1300 psi. At the point of maximum 
fluid flow, the pump requites just under the maxi- 
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Fig. 1—Gasoline-powered hand truck is driven by hy- 
draulic motor contained in the drive wheel itself 
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mum output horsepower of the engine. Therefore, 
the pump cannot stall the engine. It is also possible 
with this type of pump to select a governor spring 
which controls the pressure and delivery so that it 
approximately matches the horsepower curve of the 
engine. As less horsepower is required at stall to 
produce the dead-head condition, less heat is gen- 
erated in the fluid medium, minimizing the problem 
of heat dissipation. 

The wheel-mounted hydraulic motor has a high 
starting torque and is readily reversible. To accom- 
plish smooth inching and accurate positioning, a 
valve mechanism, controlled by the engine throttle, 
feeds low or high pressures into the hydraulic motor. 
This same mechanism provides for smooth starts 
when desiring rapid acceleration. Fluid pressure is 
applied to the motor as a minimum and is raised as 
the valve closes until pressure becomes great enough 
to start the machine. The drive pump also supplies 
power for lifting, lowering and positioning loads. 

Capable of developing a large portion of its torque 
at low speed, the constant-displacement fluid motor 
is a balanced vane type, manufactured by Dudco 
Products Cv. This motor runs at a maximum of 2300 
rpm and will develop at least 90 per cent full torque 
under 10 rpm. ' 

The motor housing is fixed to one side of a straddle 
frame, Fig. 2. This frame carries the pump and en- 
gine assembly and pivots on the main frame for steer- 
ing. A pinion on the end of the hydraulic motor, 
Fig. 3, extends through a wall within the wheel and 
drives a triple-reduction gear which in turn drives 
an internal gear attached to the inner periphery of 
the wheel hub. The wheel is mounted on antifriction 
bearings around both ends of the motor frame which 
serves as the wheel axle. The free end of the motor 
housing is mounted to the straddle frame by a re- 
movable stub shaft. Since lubricant is contained in 
the end of the wheel which houses the reduction drive, 


seals are required in the wall between the reduction 
and the hydraulic motor. Hydraulic fluid to power 
the motor is transmitted through the end of the 
straddle frame to which the motor is mounted and 
directed from there into and out of the motor. Neces- 
sity of any flexible hoses is thereby eliminated. A 
large 14-inch diameter solid tire is pressed onto the 
exterior of the drive wheel and the external contract- 
ing brake operates on the periphery of the wheel. 


Permits One-Hand Operation 


A mechanical interlock between the throttle and 
the shift lever forces the operator to return the 
throttle to idle prior to reversing his direction or 
shifting to or from neutral. The throttle is co-ordi- 
nated with a by-pass valve so that when the throttle 
is at idle, the by-pass valve is open. Thus it is im- 
possible to shift against a hydraulic load. The ma- 
chine with the component parts so co-ordinated re- 
sults in a unit which can be operated with one hand. 
This includes braking, degree of driving forward, re- 
verse and automatic torque multiplication. The 1200- 
pound Hydro-lift will carry over four times its own 
weight up a 12 per cent grade. 

Straddle frame mounting of the motor in the 
wheel allows certain fundamental advantages over 
existing designs. It makes possible the placing of the 
wheel closer to the load to make the complete drive 
more compact, and allows a larger diameter drive 
wheel to be used. 

Gas and electric powered vehicles both have appli- 
cations where one is more desirable than the other. 
This motor-in-wheel design is such that the same 
chassis can be used in the gas-hydraulic machine as is 
used in the electric machine. Designs are such that 
even identical reduction gear ratios are used; hence 
the production of the two “power heads” for both 
styles of hand trucks is greatly simplified. 


Fig. 2—Left—Power unit is a package assembly 


Fig. 3—Below—Construction of power wheel obviates flexible-hose 
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By J. J. Sloan 


Production Design Engineer 
North American Aviation Inc. 
Los Angeles 45, California 


OMMON function of all push-pull rod assemblies 
> is the transmission of force and motion from 

one machine component to another. The rod 
may carry force in a single direction, change the di- 
rection through a bellcrank, or change reciprocation 
to circular motion as in the driving mechanism of a 
locomotive. The shapes and sizes, methods of fab- 
rication and types of attachment to adjacent units 
are as varied as the number of installations. This 
article surveys the currently used types of push-pull 
tod and torque tube assemblies and compares their 
functions and fabrication. It also introduces a re- 
cently perfected knurled-swaged method of manu- 
facture which shows superior joint strength over the 
more commonly used riveted joint in both static test 
and fatigue life and which. can be assembled in less 
than one-half the time. 

In aircraft, many rod assemblies are used for the 
operation of equipment such as carburetors, canopy 
locks, selector valves, landing-gear lock mechanisms, 
ete. In these secondary structures use is intermit- 
tent; two to twenty times eatch flight under relatively 
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Push-Pull and Torque Tubes 
jwNR AA 


Important factors in their design in- 
cluding a new knurled-swaged assembly 










light loads. Depending upon their location they are 
subjected to various vibrations but seldom to vibra- 
tion under continuous load or rapid reversals of load 
from tension to compressicn. 

In primary structures for operating the control 
surfaces of the airplane, rod assemblies are in con- 
tinuous operation throughout the flight of the air- 
craft, with loads ranging from very light to very 
heavy. Rod assemblies used for the operation of 
bomb-bay or landing-gear doors may be subjected to 
a minimum number of heavy buffeting loads. Be- 
cause of the multiplicity of control items in a rela- 
tively small area, space is often very critical. 

With pressure bulkheads becoming more prevalent, 
a smooth outer diameter free from projections such 
as rivet heads or welds is desirable because of seal- 
ing problems when operating the rod assembly 
through a hole in a bulkhead. Especially when used 
with reciprocating-engine aircraft, vibration is a fac- 
tor tending to wear clevis pins and loosen jamb- 
nuts and rivets. The end fittings must be as small as 


possible to reduce weight, consistent with the strength 
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desired. Thus, the dominant factors which influence 
the design of a rod assembly are: 
1. Load—compression, tension, or vibration 
2. Length—as it affects column strength 
3. Space allotted—therefore diameter 
4. End fittings—attachment to adjacent operating 
units. 


SELECTION OF COMPONENTS: A survey of many rod 
assembly designs in use reveals the following general 
pattern. The most commonly used alloys for tubes 
in rod assemblies are 24S-T3 aluminum alloy and SAE 
4130 steel, since these alloys offer the best combina- 
tion of strength, weight and cost. Although others 
are readily available they entail some sacrifice in 
strength or weight. The diameter selected may be 
large because of column strength requirements but 
this necessitates reduction to fit available rod-end 
bearings. Wall thicknesses are usually selected from 
the following group: 


1x .035 % x .035 56 x .035 14 x .035 3% x .035 
1x .049 % x .049 56 x .049 1% x .049 3% x .049 
1 x .065 % x .058 56 x .058 1% x .065 

1x .095 % x .065 54 x .065 


The basic types of rod ends attached directly to 
the tubes are shown in Fig. 1. Adjustable compo- 
nents, also called rod ends, are shown in Fig. 2. The 
majority of all rod assemblies use the male threaded 
fixed rod end in sizes 1-28, 5/16-24 and 34-24 and de- 
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Mole threaded Fig. 1—Left—Some basic 
types of fixed rod ends 
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Fig. 2—Below—Commonly 
Se ee used adjustable rod ends 


oom oe Fig. 3 — Right — Relative 
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pend on adjustable components on both ends for at- 
tachment to adjacent units. This is due in most part 
to the fact that a male threaded rod end can be made 
with larger thread diameter than the female type for 
a given tube size. However, the female threaded 
fixed rod end has a distinct advantage over the tale 
end in that the smallest diameter of the assembly 
may be closer to the point of attachment, Fig. 3. 

When adjustable units are used on both ends of 
the assembly it is necessary to “safety” the tube 
after adjustment to prevent its rotation. This is 
sometimes done by riveting through the threaded 
shank on one end or a tang washer is used with a 
check nut. Although the adjusted length is not 
changed by rotation there is the possibility that the 
tube assembly will turn completely off one attachment, 
Fig. 4. 


METHODS OF ASSEMBLY: The size of tube and type 
of rod end selected for a push-pull or torque rod are 
more or less determined by the load and the attach- 
ment to adjacent operating units, but the method of 
assembly is at the discretion of the designer. He 
is influenced, to some extent, by the equipment avail- 
able, but mostly by his concept of what is quickly, 
easily, and economically put together. The riveted 
joint has remained the conventional method up to the 
present time. Although not quickly done it is a posi- 
tive method, easily inspected. Fig. 5 shows various 


Female fixed rod end 























Fig. 4—Below—Adjustment at one end of 
a push-pull rod (a) is preferred. That at 
both ends (b) is not recommended 
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§- 7—Preferred design for reaming swaged tubes 


Fig. 


Critical dimension 
allow for variations in 
drill depth 





Fig. 6—Right—Design for 
swaging to controlled ID 


8—Above—Filler must be 
used in hollow rod ends in riveted 
assemblies to prevent buckling of 


minimum reduction of cross-sectional area. Toler- 
ances on expanded ID are plus 0.003-inch or minus 
0.000-inch. Maximum depth of expansion preferred 
is 1% inches. 

Tube swaged to controlled ID, rod end riveted (b). 
This design can be swaged to a controlled ID if re- 
duction is not more than 20 per cent of the OD (15 
per cent for 24S-T3) and the ID tolerance is 0.005- 
inch or greater. To permit using standard swaging 
dies the selected ID should be.such that the OD falls 
between 0 and 0.020-inch above any standard swage 
die diameter, Fig. 6. 

Tube reamed, rod end riveted (c). This variation 
allows a close-tolerance ID but reduces wall thick- 
ness and leaves a line of stress concentration at the 
bottom ,of the reamed hole and therefore is not rec- 
ommended. 

Tube swaged and reamed, rod end riveted (d). Di- 
ameter reduction should not exceed 15 per cent for 
24S-T3 or 30 per cent for SAE 4130. Greater reduc- 
tions require annealing or normalizing and conse- 
quently straightening, an expensive process, Fig. 7. 

Tube and rod end welded (e). This is used for steel 
alloys only. It requires normalizing, straightening, 
and finish matching after welding. Cadmium plat- 
ing and magnetic inspection follow. If assembly is 
closed at both.ends, small holes must be drilled in 
tube wall, oil filled,and drained, plugged with self- 
tapping screws. 

Tube reamed, expanded or swaged, rod end fur- 
nace brazed (f). This is used for steel alloys only 
and is not recommended. It requires less than 0.005- 
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Fig. 9—Left—Preferred designs 
for welded rod assemblies 


Fig. 10—Right—Knurled serra- 
tions become imbedded in the 
tube wall. End must be harder 
than the tube for successful results 
















Fig. 11—Above—Rotary swaging machine employed 
for assembly of knurled-swaged rod 


Fig. 12—Above—Punch press operated swaging dies 
used for rods having large-diameter ends 


Fig. 13—Below—Stress concentrates at end of rod end 
when swaged too far 


inch total clearance between tube and rod end. Parts 

must be carefully cleaned for assembly and tack 

welded or clamped to hold together while brazing. 

Allowable load is limited to 10,000 pounds per square 

inch of area in shear. Processing is the same as 

for (e). 

Tube and rod end flash welded (g). This design is 
not recommended. It is uneconomical except in very 
large quantities and fusion welding is used as an al- 
ternate. Applicable to steel alloys only, flash weld- 
ing requires careful machine setting and weld sam- 
ple certification. Processing is the same as for (e). 

Tube swaged, rod end riveted on outside (h). This 
method requires a filler inside the tube. Swage di- 
ameter tolerance 0.005-inch total. It is generally 
heavier than inside fittings. 

Swaged and reamed tubes, Fig. 7 should be reamed 
through the full length of swaged diameter to avoid 
leaving a line of stress concentration, and the mini- 
mum wall thickness after reaming should be speci- 
fied. 

Little weight is saved by drilling out the center 
of a small rod end. A riveted rod assembly requires 
a filler, usually a machined phenolic bar, to prevent 
buckling of the rivets during assembly, thus eliminat- 
ing part of the reduction in weight, Fig. 8. 

The rod end in a welded rod assembly should pro- 
ject inside the tube approximately 11, times the rod- 
end diameter, Fig. 9. A perpendicular cut on the end 
of the tube is recommended. However, structural 
requirements sometimes make it necessary to scarf 
the tube end which adds to the cost of manufacture. 
No expansion or reaming is necessary in most cases. 

Some of the methods described, such as welding 
or brazing, can be used to develop 100 per cent joint 
efficiency, i.e., a joint strength superior to the tube 
strengh. But in some cases this entails a sacrifce 
in extra weight or extreme care in manufacture; extra 
length of rod end, scarfing for welding, extra area in 
shear for brazing, etc. A newer knurled-swaged type 
joint will develop 100 per cent joint efficiency with 
no more length of rod end than that required for two 
rivets, and without ream tolerances. 


KNURLED-SWAGED ROD ASSEMBLY: The simple con- 
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Fig. 14—Above—Knurled rod 
end bearing. Clearance 1s nec 
essary for swaging operation 


Fig. 15—Left—Torque shaft as- 
sembled by swaging onto knurled 
fittings, then heat treated 
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ventional rivet method of assembly involves a tube, 
(cut to length, burred, reamed or expanded or swaged 
and processed) and a rod end which is inserted and 
both parts drilled together in a drill jig. Two rivets 
are installed and riveted by pneumatic gun or squeezer 
ad the drilling and riveting operation is repeated 
m the other end. If the rod ends are hollow, a 
phenolic filler must be installed before drilling to 
prevent buckling of the rivets inside the assembly. 
This method of assembly requires approximately six 
ninutes to complete. 


Assembly Requires Only Two Minutes 


By the swaging method, a tube, previously cut 
to length, burred and processed, is inserted in the 
swaging machine with the rod end in place. The tube 
is swaged onto the knurled rod end, Fig. 10. The 
assembly is turned end for end and the operation 
repeated. This requires less than two minutes in- 
duding set-up time. 

LIMITATIONS ON USAGE: At present, the knurled- 
swaged rod assembly method is limited to secondary 
or nonstructural usage. Complete fatigue test and 
allowable stress data are being submitted for cus- 
tomer approval for primary use. Many parts such as 
landing gear doors, gun charging access doors and 
canopy lock mechanism rod assemblies now use the 
method and will provide further service life informa- 
tion. The knurled-swaged joint has attractive fatigue 
life and static strength characteristics. It is applic- 
able to both 24S-T3 aluminum alloy and SAE 4130 
normalized tubes. The rod ends must be of higher 
strength than the tube in order to obtain penetration 
of the serrations into the tube wall, Fig. 10, and, 
therefore, all rod ends of the knurled type must be 
of 125,000 psi minimum heat treat. The joint is as 
strong or stronger than the adjoining structure (tube 
or rod end) in all of the sizes tested, hence the full 
allowable strength of the tube can be used as the 
basis for stress calculations. However, the strength 
of the weakest component of the rod assembly must 
be considered when establishing the limit load to be 
applied. This may be the threaded shank or the rod- 
end bearing. A proof load of 66 per cent of the design 
ultimate is recommended for the drawing. 
PRODUCTION CONSIDERATIONS: Swaging is done in 
either a rotary swaging machine or fast-acting punch 
press, depending on the size and shape of the rod end. 
If the entire length of the rod end has cross-sectional 
dimensions less than the after-swaging diameter of 
the tube, the assembly can be inserted into the rotary 
Swager, Fig. 11. If the rod has a larger diameter, 
Such as the rod end bearing, the assembly must 
normally be made on thes punch press, Fig. 12. 

The length of knurled rod end is '%-inch greater 
than the swaged length of tube. This is important 
because it has been determined that a tube swaged 
Over the full length of the knurl will have a point of 
Stress concentration at the end of the rod end con- 
tributing to early failure in fatigue testing, Fig. 13. 
The strength of the swaged Joint is obtained through 
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the relative interference between the OD of the 
knurled rod end and the ID of the tube. This diam- 
etral interference nominally ranges from 0.025-inch 
for an 0.028-inch wall thickness to 0.040-inch for an 
0.065-inch wall thickness. In practice the wall thick- 
ness of the tube tends to increase as does the length 
of the swaged portion of the tube and the knurled 
portion of the rod end. Hence, only two dimensions, 
aside from the selection of wall thickness, are respon- 
sible for producing a dependable joint; the diameter 
of the knurled portion of the rod end, and the diam- 
eter of the tube after swaging onto the rod end. On 
the standard rod end, Fig. 14, the 3¢-inch minimum 
dimension given in Fig. 15 is to permit the operation 
of the swaging dies which must begin swaging at the 
end of the tube. 

The torque shaft assembly shown in Fig. 15 is 
typical of advanced designs utilizing the knurled- 
swaged method of assembly. Under static test, the 
1-inch diameter x 0.065-inch wall SAE 4130 steel 
tube, previously heat treated to 160,000 psi, minimum, 
parted at 32,650 pounds, the joint holding together. 
A fatigue test at plus and minus 9600 pounds, com- 
pletely reversed, ran to 61,000 cycles, again failing 
the tube only. In torsion, the taper pins which held 
bell cranks in position sheared off at a value of 210 
per cent of the design ultimate. These tubes were 
assembled by swaging and heat treated after as- 
sembly. 


Controls Edge Electronically 


AXED paper for bread wrappers is slit and re- 

wound in one electronically guided operation 
on this machine built by the Cameron Machine Co., 
Brooklyn, N. Y. The electronic scanning head of the 
Westinghouse slitter regulator can be seen in position 
in the middle foreground over the moving rider roll. 
Impulses from the scanning head govern the motor 
which moves the unwinding and scanner rolls to the 
right or left as required to keep the sheet edge 
straight as it unwinds from the roll in the foreground. 








Paper ane 





T MIGHT be said that paper and 
textile machinery very nearly typi- 
fies the overall drive and control 
problems encountered in general ma- 
chine design. Certainly it runs the 
gamut in many phases — speed, syn- 
chronization, horsepower, size, control 


The rotation of this shaft raises all except the edge 
slitters out of contact with the sheet. To lower the 
slitters into contact, the reverse cycle is as follows: 
the slitters rotate down into position and air is re- 
leased from each of the small slitters, permitting re- 
engagement. All of this is accomplished by the op- 
erator by displacing a single lever-operated air valve 
attached to the front frame of the machine. This 
lever-operated valve can be seen directly below the 
two hand-wheels in the illustration. 


Piston Frees and Stops Knives 


LLUSTRATED above is an*arrangement* for con- 

trolling the upper slitter knife wheels on a paper 
slitter and winding machine. The circuit is a very 
unusual one. Air enters the small cylinder shown 
in the enlarged view to displace the top slitter knife 
against its spring loading thereby separating it from 
contact with a lower slitter knife. The end of the 
piston rod is tipped with Micarta so that it also acts 
as a brake to stop the slitter from rotation. Ma- 
chines are usually equipped with several of these 
slitters and the circuit is so arranged that the air 
passes from one slitter to the next in series. When 
the air has passed to the last slitter it is permitted 
to flow to a master cylinder that rotates the large- 
diameter shaft on which the top slitters are mounted. 


= 


* Patents applied for 
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response, etc. To illustrate some of the un- 
usual and novel solutions to vexing design 
problems encountered in this field, MACHINE 
DESIGN takes pleasure in presenting the ac- 
cmpanying pictorial article detailing fea- 
tures of paper machinery designed and buili 
by the Rice Barton Corp. of Worcester, Mass. 


Roll Actuates Centrifugal Brake 


HE device shown below is quite unique. Its pur- 
pose is to permit a roll of paper to be lowered 
from a “12 o’clock” position to a “3 o’clock”’ position, 
to a truck or to the floor. Directly above and a little 
to the right of the handwheel is a centrifugal clutch 
which is used as a brake. Because the roll tends to 
fall freely by its own weight and because the speed 
increases as the moment arm 
increases, the rotating mem- 

ber in the centrifugal clutch 
displaces the friction mem- 

bers and therefore provides a 

brake action which slows and 
maintains the speed of the 

roll movement to a predeter- 

mined rate. The action is ex- 

tremely smooth and easy. 

The empty arms are returned 

to starting position by means 

' of a handwheel. It will be 
readily noted that if the 
arms are to be returned in a 
matter of a few seconds the 
centrifugal clutch would also 
act as a brake in the “up” 
direction. Therefore, to in- 
activate this brake, the larger 
sprocket which drives the 
clutch has a _ free-wheeling 
device which allows the op- 
erator to crank the arms up 
as rapidly as he sees fit. 
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Stops Rolls Automatically 


N HIGH-SPEED machines, when a full roll of 

paper is raised out of contact with the driving 
drum there is a tremendous amount of stored energy 
in the spinning roll. These:rolls of paper on large 
machines are of large diameter, weigh 18,000 to 20,- 
000 pounds, and rotate at a surface speed of be- 
tween 1000 and 2000 feet per minute,.depending on 
the grade of paper being made. The WR? factor is 
terrific and, in many cases, if the rotation was not 
restricted the roll of paper might coast for a matter 
of ten or fifteen minutes. If this roll of’ paper is al- 
lowed to rotate freely, tension in the outer layers of 
the sheet is lost and the outside of the roll becomes 
“loosely wound”. It is, therefore, not ‘fit for subse- 


quent operations until all the loose outer layers of 
paper have been removed from the roll as waste. 
To overcome this coasting action a brake, which is 
shown in the illustration below, is used to decelerate 
the roll within practical limits. The brake is engaged 
automatically when the operator raises the roll from 
contact with the driving drum. 

































Drag Produced by Hydraulic Pump 


HE rubber covered crown roll shown above, is 
supported on pedestals and is used as a spreader 
roll on top of paper sheet as it passes to the reel. 
This spreader roll should produce drag on the top of 
the sheet, the amount of drag depending entirely 
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on the type of sheet that is to be operated on the 
reel. In some cases it may be crepe paper and others, 
flat papers. In order to control the braking effect on 
this roll a V-belt drive to a Vickers hydraulic vane 
pump is used with a remotely controlled pressure 
regulating valve. The sheet of paper which drives 
the roll also becomes the drive for the pump and as 
pressure of the regulating valve is increased the 
amount of work which the sheet has to do is thereby 
increased. The roll may operate from the same speed 
as the sheet down to zero because the coefficient of 
friction of the sheet of paper and the roll would not 
be sufficient to drive against the pressure setting of 
the pump. This device works very well because 
energy is dissipated in the oil and not on friction ma- 
terials. In friction brakes a means must be provided 
to overcome and dissipate heat created and adjust- 
ment made for expansion of the member as the tem- 
perature increases. In this particular case no com- 
pensating devices are required. 





Air Clutch Accelerates Roll 


ROLL accelerating device* for a paper ma- 

chine reel and unwinder is shown above. The 
fice Barton uniform-speed reel automatically trans- 
frs a sheet of paper from one spool to another at 
seeds of 2000 feet per minute without stopping or 
sowing down the sheet. In the past when the empty 
ool has been lowered into contact with the sheet it 
was necessary for the sheet to accelerate this reel 
ool from zero to paper speed almost instantaneous- 
ly. Many times this would cause lightweight sheets 
if paper to break down or to wrinkle. The device 
own was designed to overcome this difficulty. On 
he end of the spool there is a heavy rim member 
vhich has the appearance of a small flywheel. This 
member of the roll, in the starting position imme- 
liately to the left, is engaged by a shaft *in the hol- 


low end member. On the end of this shaft is mount- 
ed an expanding Fawick Airflex clutch. Air is ad- 
mitted to this clutch through the rotary joint imme- 
diately to the left of the V-belt drive pulley. This 
Airfiex clutch when inflated accelerates the spool to 
the speed of the machine. As soon as the spool is 
accelerated, the operator disengages the roll by dis- 
charging air from the clutch and retracting the clutch 
which is mounted on a quill. The retraction of the 
clutch is done automatically with air by the little 
cylinder directly under the shaft. The spool, rotat- 
ing freely at the desired speed, is then lowered into 
contact with the sheet of paper for the winding op- 
eration. The accelerating device remains in syn- 
chronism at all paper speeds. 


* U. S. Patent 2,475,480. 


Generator Tensions Sheet 


HE device shown in the illustration, left, is a means of connecting a reel spool, with the 
roll of paper wound thereon, to a generator which acts as a constant-tension braking 


means as the sheet is being unwound. The connection between the drive shaft and the reel 
must be able to compensate for angular and lateral displacement of the reel spool so that the 
sheet may be guided properly into the machine. Located on the quill shaft shown is an Air- 
flex clutch which is internally contracted. This arrangement provides the additional diameter 
needed for the size of the coupling to transmit power to the generator. . This power in many 
instances approaches or exceeds 150 hp. The quill arrangement here is similar to that of 
the internally expanded unit in that the external clutch member can be Shifted into or out 
of engagement by air cylinder and clutch throw-out collar designed for this purpose. This 
design is unique in view of the fact that where low horsepower is required to accelerate the 
reel spool a small clutch is used internally and where heavy horsepowers are required in a 
subsequent operation on the same spool a large clutch is used externally. 
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Doctor Oscillated Hydraulically 


N THE Intaglio process for printing cloth and the 
like, the pattern to be printed is engraved into a 
roller. The color is supplied to the engraved roll by 
The surplus color 


what is termed a furnisher roll. 
on the face of the roll is scraped off of the surface 
by means of a “doctor”. This doctor pérmits only 
the color in the engraving to pass and be transferred 
to the cloth. It oscillates from side to side and has 


to be readily removable from the machine for clean- 
ing, honing of the blade and several other purposes. 
Therefore, it was necessary to design an oscillating 
mechanism which would permit the adjustment of 
the doctor at any desired angle and which would pro- 











vide for increase or decrease in diameter of the 
graved rolls—the minimum diameter being from | 
to 16 inches up to 54 inches circumference. As i 
cated in the illustration at the left, this is acc 
plished by means of a vertical keyed shaft whic 
angularly displaced by means of a hydraulic oscil 
ing unit. On the upper portion of this shaft i 
two-prong member. This member is adjustable 
and down the vertical shaft to compensate for 
change in vertical position of the doctor for vari 
diameter rolls. Two fingers of this member suppv.. 
a horizontal adjustable member which is equipped 
with a ball and socket bearing between the two 
fingers. Into this ball and socket member passes the 
doctor oscillating finger. This ball and socket seat 
takes care of the combination of movements such 2s 
a lateral displacement and any small combination 0! 
vertical displacements. 

The hydraulic oscillating unit for providing co 
tinuous reciprocating motion is shown above. De 
veloped by Rice Barton in conjunction with Vickers 
Inc., the device has the rate of speed controlled by the 
rate of flow and the stroke controlled by the distance 
between the adjustable spools on the valve operating 
shaft. 


Roll is Self-Adjusting 


HE center roll shown in the illustration below, is 

a Ziegler guide roll, a patented device.* It 
guides a moving web of felt or like material without 
the use of complicated mechanisms. Most guides are 
equipped with screws, ratchets, pawls, air cylinders, 
or similar devices. However, the only moving ele- 
ment of this guide is the roll itself. The roll rotates 





oP 





freely with the travel of the felt and as the felt moves 
to one side it contacts the stationary extension of the 
roll. Contact with the strip causes the extension to 
rotate and the end of the roll travels up the inclined 
plane, changing the roll axis and guiding the felt 
back to central position. As soon as the felt 3 
guided out of contact with the extension of the roll 
the end then rolls back 
to its initial starting posi 
tion by gravity. Either 
end of the roll is free to be 
displaced in this manne. 
Sensitivity of the guide 
controlled by the degree of 
inclination of the tracks 
which, as can be seen i 
the illustration, are adjust 
able to suit conditions. 

























* U. 8S. Patent 2,008,318. 
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By L. A. Graham 


5 Graham Transmissions Ine. 
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\er iegpege of winding and unwinding materials 

Such as cloth, strip, film, paper, and wire are 
er. many and varied but the same objective under- 
ist lies nearly all—a smooth reel with properly controlled 
off tension. Since the material is usually fed to or 
ksf drawn from the reel at a constant linear speed by 
ing “apstan, extruder, drawing die, etc., the speed of 
revolution of the reel on a winding job obviously 
must start at a maximum and reduce as the winding 
Proceeds, in substantially irfverse proportion to the 










MACHINE DESsIGN—April, 1951 





A New Approach to 





Production Winding 


Variable-speed drive automatically delivers constant linear speed 









Fig. 1—Graham constant linear s 
winding drive employs two variable-speed 
emeaniaiens with special control cams. 
These cams are rotated by the main mo- 
tors through midget vaibehbnepend trans- 
missions visible behind the motors 


diameter; otherwise the tension could not be main- 
tained at the desired amount. 

Until now there has been no attempt to change the 
speed of the reel in the required relation by merely 
imposing, on the variable-speed drive, the calculated 
speed wanted at every instant of the winding. This 
is probably because such a method requires high in- 
herent accuracy in the variable-speed drive. Instead, 
the variation in the tension itself is commonly used 
to make the necessary change in the speed of the 
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reel. This means that the speed continuously has to 
become wrong and be corrected. For example, in 
the familiar dancer roll arrangement the winding pro- 
ceeds at the wrong speed—too great for the job— 
until the tension builds up to an excessive amount, 
whereupon the pull of the material overbalances a 
weight and reduces the speed of the variable drive 
through an appropriate linkage. The dancer roll con- 
tinues to move, up and down, until the winding is 
completed. 

Another common method dispenses with the vari- 
able-speed drive and uses slipping clutches—mechan- 
ical, hydraulic or electric (torque motors)—which 
slip away the excess speed and. power as the winding 
proceeds. Such clutches, in addition to being inef- 
ficient, periodically go out of adjustment and, being 
usually constant-torque rather than constant-tension 
devices, leave much to be desired. However, they are 
in wide use and are satisfactory for many practical 
purposes. 

Other devices in common use include: (1) a link- 
age that contacts the top of the reel and changes the 
speed of the variable-speed drive as the peel builds 
up; (2) electrical contactors that engage the mate- 
rial and are actuated by its excess sag or tautness 
so as to correct the speed setting; (3) hydraulic or 
electrical drives that are actuated by the change in 
wattage drawn by the electrical driving motor. They 
are based on the fact that a winding job at constant 
linear speed and constant tension theoretically should 
draw constant power, therefore an excess in tension 
is reflected in the wattage and can be used through 
a suitable pilot motor or similar device to reduce the 
speed of the reel as required. 


Controlled vs Constant Tension 


Obviously, no one arrangement can best suit all 
applications but there is a definite demand in many 
winding jobs for a simpler, faster and more accurate 
drive than is presently obtainable, and in particular 
for a drive that will give controlled tension rather 
than approximately constant tension or constant 
torque. 

The Graham “constant linear speed transmission,” 
Fig. 1, is probably the first attempt to furnish a drive 
which, once started, will automatically and without 
recourse to external control, turn a drum on which 
material is being wound at any desired constant 
linear speed. 

Underlying the design of this packaged drive is 
the basic idea that the speed of the main variable 
transmission that drives the reel is to be constantly 
altered in just the required amount by a cam driven 
at a constant speed of rotation by another, “midget” 
variable-speed transmission constituting part of the 
package; cam speed is set and maintained at the 
proper figure for each particular job of winding, mak- 
ing the whole process fully automatic, rapid and ac- 
curate within limits precise enough for practical needs. 








Design of a constant linear speed transmission to 
operate in connection with a control cam turning at 
constant speed involves two distinct mathematical 
calculations: first, derivation of the formula for the 
shape of the control cam on the main transmission 
(with the hope that the same cam would then prove 
applicable to all jobs of winding within the capacity 
of the transmission); second, derivation of the for- 
mula for the speed of the auxiliary midget transmis. 
sion that drives the cam. Corollary problems, of 
course, are then to make sure that the cam can be 




















Fig. 2—Length of material 

wound on reel equals aver- 

age periphery times number 
of turns on reel 





made commercially and that the variable transmis- 
sion is of such inherent accuracy as to respond with 
the required exactness to the cam control. 

- In the formula for the shape of the control cam on 
a constant linear speed transmission, the polar co- 
ordinate @ is used for the angular movement of the 
control cam from any assumed starting point and p 
for the cam radius which determines the speed of 
the transmission. Here the Graham transmission 
proves especially useful since it already uses 4 
grooved cam for speed control. The standard cam, 
however, is designed to give an exactly linear rela- 
tion between angular cam travel and output speed, 
so that the indicating dial on the transmission may 
be calibratéd to read in revolutions per minute—just 
like a speedometer—with equal scale divisions cor- 
responding to equal increments of speed. It is nec 
essary, then, merely to find how the shape of the cam 
has to be altered to do this job of constant-velocity 
winding. 

In the general case the initial radius of the reel 
at the start of the winding is r, inches, the initial ree 
speed is Ny rpm, the constant linear speed of wind 
ing is F inches per minute, the thickness of the m* 
terial is h inches, the constant speed of the cam is" 
rpm, any subsequent reel radius is r inches, the cor 
responding subsequent reel speed is N rpm, and the 
corresponding cam angle traversed is @. 

As the winding progresses from the initial radius 
ro to any radius r, the cam having turned through 
the angle @ degrees, it is clear from Fig. 2 that the 
length wound equals the average periphery times the 
number of turns: 
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on tofwhich is the familiar formula for the length of a belt 
1g aiforother material wound on a drum. This length must 
aticalf equal the rate of winding F, inches per minute, times 
r theithe elapsed time ¢, minutes; also, since the assumed 
ssion§ constant speed of the cam for the given condition is 
rove nrpm, t = 6/360n, therefore 








acity we 
for- (r2 — ro2) = Ft = 
mis- h 360n 


des Expressing r in terms of N, remembering that 27 rN 




















n 
. - F for all values of r and N, 
N, 
7 { ( F ) ( F )} Fe 
as — = Ft = 
h 27N 27No / 360n 
or 
F ( 1 1 3 
erial 4crh N? No?/ —-360n 


ver- 
ed which may be written 








1 1 90 nF 
= ( — j= — (1) 
N2 No? 7 h 
_ § for any one job of winding, n, F and h by assump- 
om tion all remain constant, which means that 
vi 
w=K 2) 
| on a ; . ( 
co- 


the fn which K is a constant whose value is to be derived. 
d p Equation 1 may then be written 
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: 90 1 1 
lon j= —( a )x véineceess ee 
a T N2 No? 
am, : . , 
Ja- This equation clearly establishes the shape of the 
ed, 

ay I; : ; 
xd Fig. 3—This special cam replaces standard speed-control 
cam in Graham transmission. When driven at constant 

of Fspeed it gives constant linear speed to the material 
eC: while it is being wound 
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cam (relation between @ and N for all values) pro- 
vided the desired limiting values of 6 and NW are set 
up for any one transmission. 

In the drive shown in Fig. 1 the desired maximum 
and minimum values of the output speed were taken 
as 200 rpm and 40 rpm (this gives an available build- 
up of 5 to 1 in the diameter of the reel); it was also 
decided to obtain this speed variation over a cam 
travel of 360 degrees so as to give a full circle dial 
for speed adjustment. This at once establishes the 
relations No = 200 rpm when @ = 0, and N = 40 
when @ = 360 degrees. Substituting these values in 
Equation 3 gives 


90 1 1 
sey 
7 1600 40,000 





from which 


3607 . 40,000 _ 20,000 
90 “a #88 


K= 7 (4) 








and the equation for the cam is 








6= 600,000 ( ~ —_ : ) (5) 
N2 40,000 

Equation 5 which shows that @ varies inversely 
with the square of the output speed, is readily trans- 
formed into a curve for the cam shape by substitut- 
ing for the various values of N the corresponding 
values of the cam radius p. For the drive in Fig. 1, 
this gave the cam shown in Fig. 3. It is to be noted 


Fig. 4—Drive “package” consists of main variable-speed 

transmission controlled by special cam driven by midget 

transmission at upper right. This is another view of 
the rear unit shown in Fig. 1 








that this shape can be readily formed by usual man- 
ufacturing processes. Incidentally, the reversing 
style Graham (in which the output shaft turns in the 
opposite direction from the input shaft) was used 
since it results in a better cam shape. 

Since the only variables in the equation for the 
cam shape are the speed and travel, the same cam is 
obviously usable for all possible variations in reel 
diameter, material thickness and linear speed that 
fall within the scope (speed and torque capacity) of 
the given drive, the only requirement being that the 
constant cam speed conform to the relation given in 
Equation 2. This relation establishes at once the 
formula for the cam speed for any thickness of mate- 
rial and linear speed of winding 


Kh 
s=-— .. 
F 
For the example worked out in the foregoing the 
relation is 


20,000 wh 
 cemuinapapeasinens shes (7) 


3F 


This gives the surprisingly simple relation that the 
cam speed varies directly with the thickness of the 
material and inversely with the speed of winding— 
a formula that may readily be applied in the field 
for each new job of production winding. 


Drive Can Establish Own Speed 


So far in the discussion it has been supposed that 
the constant linear speed drive was required to match 
a linear speed derived from some other power source. 
However, there are many cases where the drive here 
discussed can itself establish a desired linear speed 
for material being wound on a reel against a con- 
stant resistance (constant pull or constant torque), 
without need for any separate drive at all—an im- 
portant economy. Many uses for such a “packaged” 
constant linear speed drive will doubtless present 
themselves. In this connection, several important 
incidental features may prove useful in production 
winding: 

1. Although the initial speed setting for the start 
of the winding or unwinding should theoretically 
correspond to the linear speed to be matched, this 
can be “shaded” up or down to give a desired 
tension change as the winding proceeds 

. Inherent characteristics of a transmission in which 
the output speed automatically reduces by a slight 
but fixed amount with increment of load can be 
used to decided advantage for a specific problem 
in repetitive production winding where the condi- 
tions remain substantially constant from one reel 
to the next 

. Calculated speed of the cam for a given linear 

speed and material thickness can also be shaded 
if desired to give a build-up or slackening of the 
tension as the winding or unwinding proceeds, 
where such is desirable for specific cases 

. Where the linear speed is presently limited by the 

rapidity of operation of the external corrective de- 


vices, such as dancer rolls, etc., this new technique 
may not only give a better reel but permit faster 
operation, thereby reducing the cost of winding. 


Two Graham transmissions with built-in 1/6-hp 
3600-rpm motors and giving speeds from 200 rpm 
down to 40 rpm, are shown in Figs. 1 and 4, the drive; 
being equipped with the special constant linear ye 
locity cams just described. The cam on each drive 
is connected through a simple form of jaw coupling 
to the output shaft of a midget type Graham trans 
mission that is run at a constant speed of 600 rpm 
from the same motor that drives the main transmis- 
sion. Output speed of the midget varies from 7 rpm 
to zero. Since the cam shafts on the larger trans- 
missions are driven through a 40:1 worm reduction, 
the cam speed is adjustable from about 1/6-rpm 
down to zero, which covers the requirements as will 
be shown. 

The two transmissions, in the demonstration unit 
shown in the photograph, alternately wind and w- 
wind ribbon from one reel to another. Since the di- 
ameter of the empty reel is 144 inches, a top speed 
of 200 rpm corresponds to about 900 inches per min. 
With ribbon thickness 0.004-inch and the constant, K, 
of the cam equal to 20,000 +/3 (Equation 4), the 
cam speed for this particular linear speed and mate- 
rial thickness is (20,000 x+/3) (0.004) /900 or 0.093- 
rpm, the output speed of the midget being 40 times 
that amount or 3.72 rpm. In practice the initial wind- 
ing speed is made slightly above the required amount 
and the unwinding speed slightly below the corre- 
sponding figure to give the desired tension. When 
the winding is completed each cam is disconnected 
from its drive by the jaw coupling and rapidly wound 
back by hand to the proper initial setting. 

A cam such as the one whose mode of calculation 
has been here derived can, of course, be introduced 
externally to any type of variable speed drive by in- 
serting the desired end values in Equation 3 and ob- 
taining Equation 5. The formula for cam speed for 
any given set of winding conditions remains as de 
rived above, of course, for any type of constant linear 
speed variable-speed drive, requiring only the inser 
tion of the proper value of K. 


They Say... 


“One thing we’re too prone to do in American it 
dustry is call conferences. We say, ‘Let’s call a col 
ference and talk it over.’ Unless conferences are oF 
gauized to the point that people are motivated to do 
something different than they did before, we accom: 
plish nothing.”—E. H. REED, manager, education and 
training, International Harvester Co. 


“Scientific research is tied more tightly than eer 
before to the lives and fortunes of the general pul: 'i¢, 
not only because of such military developments as 
the atomic bomb but because of the steadily increas 
ing flow of new ideas and products from the nation’s 
laboratories.”—-CHARLES E. WILSON. 
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Fig. 1—Simplified section through double-acting 
vane pump. Clearances can be selected for maximum 
efficiency with particular viscosity ranges 


OSITIVE displacement pumps are used generally 

to pump liquids having viscosities that lie in 

a rather limited range. It is true that, at one 
extreme, gasoline is being pumped successfully with 
multipiston pumps. At the other extreme, Bunker-C 
oil has been pumped successfully for some time. How- 
ever, it would be possible to pump liquids of extreme- 
ly high viscosities even more efficiently if clearances 
Were designed specifically for the particular service 
intended. 

The theory of clearance design, set forth previous- 
ly 2.3 and not repeated here, will be applied to 
the design of a pump for a specified unusual service. 
For this example, a positive displacement pump of 
the vane type will be studied. The design obtained 
by this rational method will be compared with a 
Conventional design to determine the efficiencies of 
the two units under comparable operating conditions. 

The basic concept involved in this rational design 
of clearances is that the performance of a positive 


displacement pump is governed by the following two 
factors: 
— : 

‘References are tabulated at end of article. 
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Designing a Vane Pump 


. . . for high-viscosity service 


By Warren E. Wilson 


President 
South Dakota School of Mines and Technology 
Rapid City, S. Dak. 


1. Slip, which detracts from delivery of the pump 
2. Viscous drag on the moving parts, which makes 
it necessary to: apply a greater torque to rotate 
the shaft than is required to deliver the liquid 
against the imposed pressure differential alone. 


Since slip increases with the cube of clearance and 
viscous drag increases inversely with clearance, there 
is an optimum value of clearance which will result in 
a minimum loss of power. If clearance is designed 
to fulfull this requirement under the specified operat- 
ing conditions, best efficiency can be obtained over a 
wide range of operating conditions. 

The design problem to be considered here is that 
of determining the proper clearances for a double- 
acting vane pump to operate under the following 
conditions: delivery = 1000 gpm, pressure difference 
= 100 psi and viscosity = 100,000 SSU. 

So far as the writer is aware, there is no rotary 
positive displacement pump commercially available 
which will operate as efficiently as might. be desired 
and perform the indicated service. The following 
discussion will point the way toward the design of 
such a pump by establishing the proper clearances to 


157 












be used. The further details of design, such as bear- 
ing types and sizes, strength and proportions of vari- 
ous parts, etc., will be omitted since they are routine 
matters readily handled by any competent designer. 

First step in the design of the pump is the deter- 
mination of the required displacement. In order to 
establish this element it is necessary to select the 
operating speed. Ordinarily one would select a 
low speed for pumping a liquid of such high viscosity 
(100,000 SSU), but 1200 rpm will be used to reduce 
the size of pump required. In order to discharge 1000 
gpm at 1200 rpm a displacement of 192 cu in. per 
revolution is required. Since a double-acting pump is 
to be used, it is necessary to displace only one-half 
the displacement volume in a single revolution of 
the pumping element. Required vane area can then 
be obtained by making a few further arbitrary de- 
cisions concerning ratios of lengths. It will be estab- 
lished that (see Nomenclature) R = L/2,d = R/3, 
Il = R/4, and d, = 0.15d. 

These elements of the pump are indicated in Fig. 1. 
Displacement volume, D, is related to these dimen- 
sions as follows: 


D = 4Ld7(R + ed) 


Upon substituting the length ratios and solving 
for the rotor radius, R = 2.7 inch. Corresponding 
values in inches of the related elements of the pump 
are: L = 5.4, d = 0.900, 7 = 0.675, and d, = 0.135. 
To compensate for slip, letting the design value of L 















= 6.00 rather than 5.4 inches, the total displace 
ment D is 213 cu in. 

Slip and viscous drag in this pump originate aj 
the following points: 















1. Between dividing member and rotor 
2. Between vane tips and housing 

3. Between rotor ends and housing 

4. Between vane ends and housing. 












Dimensions of the slip paths are shown in Fig, 2. 
Direction of slip flow is indicated and distance from 
the surface on which the shear occurs to the axis of 
rotation is also shown, except for the rotor ends on 
which the shearing force is distributed over an area 
of varying distance from the axis of rotation. 

In a conventional design a clearance of 0.005-inch 
between moving surfaces would be considered reason- 
able. Slip and viscous torque arising at the indicated 
slip points, calculated for this clearance, are: 






















































Viscous Torque 
Location Slip (gpm) (lb-ft) of t 
Division members 0.019 312 men 
Vane tips . 0.048 352 (rea 
Rotor ends 0.003 868 It 
Vane ends . 0.014 51 in: 
Total 0.084 1583 of tl 


It is immediately apparent that slip is negligible 
compared with the desired delivery of 1000 gpm, but#  - 
viscous torque appears to be a considerable item as 
will be shown. With a displacement of 213 cu in. 





per revolution, the ideal delivery Q; and ideal torque 
T; are as follows: 
9 Dn (213) (1200) sine d, 
SS cS m 

i "331 23 vad ‘ 
L 

Ap)D (1000) (213 
a0 = (2*9) — 9830 ib-ft 2 
24a 247 Ap 





Efficiency of the pump is defined in terms of the Q 


















volumetric, torque and overall efficiencies which are 2 
. R 
obtained as follows: ; 
T; 
eo = M7 Oe = 100 per cent T 
Qi y 
. UT 
ra i ” uy 
m= T.+T, = 64.1 per cent , 

Q (Ap) 
'=ah > “an = 64.1 per cent dim 
beer 
It must be realized that a pump could not actually § def; 
attain this efficiency since bearing friction and al § cogj 
other sources of friction except viscous drag on the § play 
rotating elements have been neglected. The effect of ff it i 
these neglected sources of friction would be to reduce § peri 
the torque and overall efficiencies by 5 to 10 per cent § 
In order to determine best clearances for the varioUS § one 
elements of the pump, losses in power due to slip and Sgt 
viscous drag are added and the clearance that makes out 
the total power loss for each element a minimum #§ thr 
then determined by minimizing the equation for pow & effi 
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lacefiijoss in terms of clearance. The results of this pro- 
cedure are as follows: 


te al Location Clearance (in.) 
Division members . 0.0340 
Vane tips .... F sig ata bite A 
Sc a oe are ig hen 0.0680 
Mc. co <s & iB ae 0 be crates 0.0234 


These clearances are extraordinarily large by usual 
g. 2§standards, but are entirely consistent with the re- 
fromg quirements of the pumping service under considera- 
is off tin. The calculated elements of the performance 
s onfwith these clearances are as follows: slip Q, = 24.2 
areal gym, viscous torque T; = 183.8 lb-ft, volumetric effi- 
ciency »,» = 98 per cent, torque efficiency y, = 94 
inch§ pr cent, and overall efficiency » = 92 per cent. 
son-§ It is immediately apparent that a sacrifice of two 
ated— pr cent in volumetric efficiency yields a gain of 30 
pr cent in torque and 28 per cent in overall effi- 
tency. This is a considerable factor in an installation 
of this large size, since the total ideal power require- 
ment is 646 hp and the saving resulting from in- 
creased clearance is 305 hp. 

It can be shown‘ that maximum efficiency is ob- 
tainable with a given pump at a particular value 
of the dimensionless parameter, p,/Ap. The efficiency 
ible § Will be less than maximum for all other values of this 


but 


rque 





Nomenclature 


que | Ca = Coefficient of viscous drag 

C; = Coefficient of dry friction 

d = Exposed vane length, in. 

d, = Total displacement, cu in. 

D = Width of dividing member, in. 
l= Vane thickness, in. 

L= Rotor length, in. 

n= Speed, rpm 

4p = Difference in pressure between outlet and in- 

let, psi 

Qi = Ideal delivery, gpm 

Q, = Slip flow, gpm 

R = Rotor radius, in. 

T= Actual torque, lb-ft 

T,= Viscous torque, lb-ft 

T; = Ideal torque, lb-ft 

» = Overall efficiency 


the 


™ = Torque efficiency 
% = Volumetric efficiency 
#= Dynamic viscosity of liquid, SSU 





dimensionless number. Thus. far, performance has 
been considered at a definite value of this quantity 


ly | defined by the specified pressure, speed and vis- 





al cosity requirements. Since it is usually desirable to 
he § plan on the pumping of liquids of different viscosities, 
off it is well to consider the effect of viscosity on pump 
c¢ ® performance. 

It. The two pumps considered previously, namely the 
one with optimum clearances for service with 100,000 
r SSU oil, the one with 0.005-inch clearances through- 


out and, in addition, one with 0.001-inch clearances 
throughout are re-evaluated, by computation of the 
efficiencies for operation at'1000 psi and 1200 rpm 
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with oils of various viscosities. Efficiencies obtained 
under these conditions are shown in the semi- 
logarithmic plotting of Fig. 3. The pump with smallest 
clearance operates with high efficiency when the vis- 
cosity of the oil is low; in fact, for all viscosities less 
than 1000 SSU it outperforms the other two pumps. 
However, if the viscosity exceeds 10,000 SSU, effi- 
ciency of the pump is less than that of either of the 
other two. At the design viscosity of this problem, 
100,000 SSU, efficiency of the pump with optimum 
clearance exceeds that of the other two by material 
margins. 

It is apparent that each pump is particularly well- 
suited for operation in a particular range of viscosity. 
For example, efficiency in excess of 90 per cent can 
be obtained with each pump in the following indicated 
ranges of viscosity: 


Clearance (in.) Viscosity Range (SSU) 
Optimum ... . 20,000 to 130,000 
0.005 ..... 100 to 20,000 
0.001 ... ap 100 to 4,000 


The pumps with largest and smallest clearances 
have mutually exclusive ranges of high-efficiency 
performance while that of the pump with interme- 
diate clearance overlaps the range of the pump with 
smallest clearance and approaches that of the pump 
with optimum clearance. 

As has been noted earlier, efficiencies indicated in 
Fig. 3—and those computed previously—cannot be 
realized since bearing and sliding vane friction have 
been neglected. Such friction may be accounted for 
by the factor C, = 0.05 in the torque equation :* 

D(Ap) C; D (Ap) 


T = ——— + CyDpun + 
27 ‘T 








With this modification, efficiency of the pump with 
optimum clearances will follow the curve labeled C, 
= 0.05 in Fig. 3. This efficiency curve is similar 
in general nature to that of this pump when bearing 
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°| 10 100 1000 10,000 109000 1000000 
Viscosity (SSU) 
Fig. 3—Total theoretical efficiency versus vis- 
conty of pumped liquid for different clearances 
Optimum curve, its with friction 
included, are based on viscosity of 100,000 SSU 














friction is not considered but lies below the first 
curve consistently, as would be expected. 

The effect of clearance on pump performance is 
indicated in a slightly different manner in the curves 
of Fig. 4. Here efficiency is shown as a function of 
clearance for three different liquids. One liquid has 
a viscosity of 10,000 SSU, the second a viscosity of 
100,000 SSU, and the third a viscosity of 1,000,000 
SSU. It is apparent that a pump of the overall dimen- 
sions selected at the beginning of this discussion can 
be built with a wide range of clearances and still 
maintain highly efficient performance when pumping 
oil of a viscosity of 100,000 SSU. For example, a 
clearance anywhere from 0.01 to 0.05-inch will assure 
an efficiency, bearing friction neglected, of over 80 
per cent. If a liquid with a viscosity of 10,000 SSU 
is to be pumped, clearances between 0.002 and 0.019- 
inch will assure an efficiency in excess of 90 per 
cent. Clearances between 0.05-inch and 0.095-inch 
will assure an efficiency in excess of 80 per cent with 
a viscosity of 1,000,000 SSU. 

A number of other interesting points of comparison 
may be studied in Figs. 3 and 4. In all such studies 
it must be kept clearly in mind that the neglect of 
bearing and other friction gives higher indicated 
efficiencies than are actually obtainable. However, 
the performance curves are still comparable since all 
will be affected in a similar manner by the inclusion 
of all types of friction which are present in real 
pumps. 

In connection with the possibility of building high- 
pressure, large-capacity, highly efficient positive dis- 
placement pumps, an interesting field which should 
be explored is the effect of overall size on efficiency 


Viscosity 


Viscosity 1000 Ssu 


Efficiency n (per cent) 





0 005 0.10 
Clearance (inches) 


Fig. 4—Theoretical efficiency versus clearance for 


>. liquids of different viscosity ratings 


he : o.9 
qwi ’ : 
4 ‘Pages! 


7 


160 








and clearance requirements. It may be shown readil 
from a consideration of the equations for slip ang 
viscous torque that geometrically similar pumps wi 
perform with equal efficiencies under similar operat 
ing conditions. The operating conditions are fully 
specified by the dimensionless number ,»,/Ap. 

Consider the possibility of constructing a pump 
geometrically similar to the one previously under 
discussion but with all linear dimensions twice as 
great as those of the pump already designed. This 
new model would have a displacement of 1700 cu in. 
If operated at a speed of 1200 rpm, it would deliver 
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approximately 8,000 gpm and would require about§ 1 
6,000 hp to drive it. The clearances would be asf spa 
follows: for 
Location Clearance (in.) per" 
Division members . 0.068 wot 
Rotor ends .. 0.136 cou 

Vane ends . 0.057 

Vane tips 0.056 






This pump offers almost fantastic possibilities, Its 
overall size would be small. The outside diameter need 
not exceed 30 inches and its axial length need not be 
more than 24 inches. It would be far smaller than 
any electric motor which could power it and would 







be smaller by a considerable amount than any gasf JE 
turbine that might be large enough to turn its shaft | 
at full load. dri 
to 

Hydraulic Balance Minimizes Loads C08 


The problem of shaft and bearing loads is mini- § mj 
mized by the fact that a double-acting vane pump has J Su 
little or no load to be supported by the shaft and § plo 
bearings. It is said to be “hydraulically balanced.” § it | 
It would doubtless be necessary to provide suitable § pli 
bearings or rolling surfaces to permit easy sliding . 
of the vanes. Alternatives are to use rotating vanes § ad 
or to actuate mechanically the reciprocating vanes. § int 
Large loads on the vanes would doubtless necessitate § tw 
the use of such mechanically driven vanes, since de § mi 
pendence on sliding action might well result in failure J ste 
due to sticking of the vanes or the development of J inc 
large friction forces at the sliding surfaces. In the § du 
conventional vane pump the frictional forces at the 
vane-to-rotor contact account for a large portion of § fe 
the frictional loss in the pump. mi 

In is pertinent at this point to determine the value § ter 
of the pumps developed in this discussion. Although J sh 
it is true that the design is not by any means com ati 
plete, the essential facts concerning the significance } dri 
of clearances in performance have been established. | be! 

The competent designer will notice immediately 
that the pump suggested here with large clearances 
























exhibits certain mechanical weaknesses which would 
have to be corrected. For example, thickness of the de 
vane is not sufficient to prevent bending under the § ch 
load which would be imposed when operating at 1000 hi; 
psi. Another point of weakness lies in the fact that §@ W 
the maximum diameter shaft, which could be used § th 
with the rotor and vane dimensions prescribed, would § Wi 
not be sufficient to transmit the torque unless a very § "P 
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high-strength steel were used for the shaft. How- 
eer, design details of this type can be corrected 
readily and no serious change in performance will 
be noted as a consequence. For example, making 
the vane several times as thick as indicated would 
result only in increasing the viscous drag and decreas- 
ing the slip, and neither to an appreciable extent in 
trms of total. torque and slip. It should be under- 
stood that the purpose of this design analysis is 
simply to emphasize the importance and significance 
of clearances in the determination of the performance 
and not to provide a complete pump design. 

The effect of the heating of the oil in the clearance 
spaces is a factor of major concern and no allowance 
for it has been made. It might be pointed out that 
performance of the pump with 0.005-inch clearance 
would be improved when operating with highly vis- 
cous liquids since the heating of the liquids would 


decrease the viscosity and give a performance char- 
acteristic corresponding to a lower viscosity. 

It is ta be hoped that pump designers will make use 
of the principles set forth here to improve the per- 
formance of pumps designed to handle extremely vis- 
cous liquids. Additional research directed toward 
the determination of the effect of temperature change 
on performance is in progress and should yield results 
of considerable benefit to the design of positive dis- 
placement pumps and motors. 


\ 
) 
{ 


> REFERENCES 
1. ‘‘Rotary Pump Theory’’—W. E. Wilson, Trans. ASME, Vol. 68, 
1946. 


2. ‘‘Design Analysis of Rotary Pumps’’—W. E. Wilson, Product Engi- 
neering, February, 1946. 

3. ‘‘Hydraulic Pumps and Motors’’—W. E. Wilson, MACHINE DESIGN, 
August, 1950. 

4. ‘‘Performance Criteria for Positive Displacement Pumps and Fluid 
Motors’’—W. E. Wilson, Trans. ASME Vol. 71, 1949. 





F the best features of several types of power 

transmissions could be combined into one simple 
drive, the resulting combination would be the answer 
to many a designer’s problem. For instance, the low 
cost and flexibility of belt drives blended with the 
exact timing and higher power capacity of gearing 
might be the ideal drive solution for some applications. 
Such a drive, the Gilmer timing belt, has been em- 
ployed for some time in special applications. Recently 
it has been made available for general machine ap- 
plication. 

Similar in appearance to a flat belt but with the 
addition of regularly spaced rubber teeth along its 
inner surface, the belt permits exact timing between 
two shafts at belt speeds as high as 16,000 feet per 
minute. The teeth engage corresponding grooves in 
stamped or diecast pulleys. Strength of the belt is 
increased with a core of fine steel wire or, for light- 
duty applications, with a winding of cotton cord. 

In addition to the positive drive and timing 
features, the belt is unusual in that power trans- 
mission capacity does not depend on high initial 
tension in the belt. This, of course, results in low 
shaft bearing pressures and long belt life. Low oper- 
ating noise level is another characteristic of the 
drive. Speed ratios up to 30 to 1 are possible and 
belt flexibility allows use with pulley diameters as 
small as %4-inch at 10,000 rpm. 

Applications of the belt have been made in which 













the timing, the capacity, and both have been the 
deciding factor in selection of the belt. Sewing ma- 
chine drives require accurate timing with relatively 
high power, with repeated starting and stopping. 
Willcox & Gibbs Sewing Machine Co. has replaced 
the former flax belt with its metal clips by a 34-inch 
Wide wire cord timing belt transmitting 14-hp at 5000 
‘pm motor speed and 2620 fpm belt speed. Operating 
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Novel Belt Provides Precise Timing, Increased Power 


speeds have been increased 50 per cent, with better 
synchronization between needle and bobbin shafts. 

The portable hand planer illustrated below em- 
ploys a timing belt to eliminate slip between the 
motor and cutting head. In this instance, the belt 
drive is more compact than gearing and requires no 
lubrication. A battery of wire-flattening machines 
with drives requiring 5, 74%, 10 and 15 hp uses 
Gilmer belts running at 16,000 fpm. Three-inch wide 
heavy wire belts are used on each drive, in spite of 
the varying power requirements, to simplify belt and 
pulley procurement. 

As in any design problem, advantages of the timing 
belt must be weighed against its limitations. It is 
more sensitive to shaft misalignment than flat or 
vee belts, but less so than gears or chain. It is 
cheaper than the latter but somewhat more expensive 
than light-duty belt drives. As the power of a drive 
increases, the timing belt becomes relatively less 
costly as compared to standard belts. Although 
present timing belt drives are essentially custom-made 
at this time, the L. H. Gilmer Co. division of the 
U. S. Rubber Co. is considering a range of stock sizes 
in light and heavy-duty types. 








Electronic 


Shear Control 


... permits variations in cut lengths 
without mechanical adjustments 


NEW fiying shear, left, incorporating pho 
toelectric relays and timer circuits, serves the 
dual purpose of cropping the front ends of bil- 

lets and then cutting them into hotbed lengths. The 
billet mill, at the delivery end of which the shez 
operates, is driven by an a-c motor which provide 
an essentially constant delivery speed of 295 fpm 
from the last stand. The shears are designed to cut 
all billets delivered from the mill up to and includ- 
ing two-inch squares. 

Construction of the flying shear designed by West 
inghouse Electric Corp. and United Engineering 
Foundry Co. is somewhat unusual. The top knife 
below, is attached to a crank crosshead and, sim 
ilarly, the bottom knife and slide are attached toa 
second crank. To make a cut, each of the cranks 
makes one complete revolution. During this revolu- 
tion or complete knife stroke, both knives are main- 
tained at right angles to the bar by the slide and 
crosshead connecting the two shear heads on the 
cranks. 

To minimize stresses on the knives, horizontal knife 
speed must match billet speed during the operation. 
Also, the shear must be stopped before making suf- 
ficient travel to cause a miscut. On these shears, the 
electrical drive and control allow for completion of 
the shearing cycle in 360 degrees of crank rotation, 
making it unnecessary to reverse the drive to retum 
to the starting position. Because the cycle is com- 
pleted in 360 degrees, no “reset’”’ time is required. 

Normally, the shear is completely automatic in 
operation. Either a photoelectric relay or a mechan- 
ical flag switch initiates the starting control. As 
soon as the shear starts, its control is arranged s0 
that a suitable cam limit switch (which is geared to 
the drive) permits the shear to accelerate, make 8 
cut, decelerate to a low creeping speed, and creep to 
the final stopping position—where it stops automatic- 
ally. The control then resets, awaiting initiation of 
the next cycle. 

The initiating device for making a front-end crop 
is located a few feet ahead of the shear. A similar 
device is located following the shear, to initiate start 
ing of the shear to cut hotbed lengths. An elec 
tronic timer permits variation in hotbed lengths with- 
out physically moving the second initiating device. 

In the event of a cobble at the mill, a manually 
operated pushbutton can be used to initiate the start 
of the shear. It will cause the shear to run com 
tinuously, as long as the button is depressed, and cut 
the cobble into relatively short lengths, which can be 
removed from the mill easily. As soon as the push 
button is released, the shear completes its cycle and 
stops automatically. 

Drive for the shear is a 50-hp, mill-type d-c motor, 
which in turn receives its power from a 50-kw ad 
justable-voltage generator... The motor fields are 
maintained constantly excited and all control 
sequences are obtained by variation of the generator 
field to provide adjustable-voltage control of the 
motors. 
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have been employed increasingly in control 

circuits requiring precise functioning. In addi- 
tion to their primary use as rectifiers for supplying 
direct current, selenium cells are being utilized suc- 
cessfully as one-way valves for current blocking, non- 
linear resistors and magnetic amplifier components. 
As rectifiers they are being applied over a voltage 
range from one volt to several thousand volts and from 
microamperes to thousands of amperes. 


Fortunately the selenium rectifier came into being 
at a time when design engineers were turning to- 


| BD eve | the past five years, selenium rectifiers 
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ward electrical controls requiring economical and 
reliable sources of direct current. Even in its early 
Stages of development, the selenium rectifier met 
these needs well enough to encourage further in- 
vestigation. Compared with d-c sources then avail- 


F ‘¢ 1—Above—Two aircraft relays, manufactured by 

A vance Electric & Relay Co., and operated by full-wave 

rectified d-c from 400-cycle source, provide chatter-free 

Operation and weight saving. The arn relay at right 
is designed for hermetic sealing 
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. .. dependable, versatile, 
compact control units 


By O. S. Aikman 


Rectifier Application Engineer 
Fansteel Metallurgical Corp. 
North Chicago, Ill. 


able, the selenium rectifier had advantages such as 
reliability, simple maintenance, high efficiency, accu- 
racy of control, and compactness. The rapid strides 
made in development and production techniques in 
the past few years have done much to improve these 
characteristics further. Typical applications of these 
rectifiers are illustrated in Fig. 1 which shows two 
aircraft relays. 

Before discussing industrial applications, a brief 
description of the selenium rectifier stack, the fun- 
damental circuits, and the characteristicts of the recti- 
fier should be helpful. 

The basis of the selenium rectifier is a cell, made 
by coating a supporting metal back plate (usually 
aluminum) with a thin layer of metallic selenium and 
a front electrode layer. The rectifying junction or 
barrier layer is formed between the selenium and 
the front electrode. At this point rectification takes 
place. Current flows freely from the back plate to 
the front electrode, but is blocked in the reverse direc- 
tion. Thus, the selenium rectifier cell is in itself a 
one-piece rectifier, requiring no high pressure contact 
for rectification. 

Sizes and ratings of selenium rectifier cells vary 
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Fig. 2—Above—Minimum air velocities through recti- 
fier at various temperatures when operating at 250 per 
cent normal current rating 


Fig. ee curves showing approximate 
time and overload factors to be applied for intermit- 
tent operation of selenium rectifiers at 45 C ambient 


among different manufacturers, but standard Fan- 
steel rectifier cells are made in circular sizes ranging 
from 9/32 to 43 inches in diameter and in rectang- 
ular sizes up to 5 by 6 inches. They are rated at 
a maximum a-c input of 26 volts rms per cell, and 
current ratings, as shown in TABLE 1, are based upon 
continuous service at ambient temperatures up to 
45. C. 

A selenium rectifier stack is an assembly of cells 
connected in series, parallel, or series-parallel in 
various circuit combinations. The number and size of 
cells required in a given rectifier stack are governed 
by: 


Type of circuit 

Voltage (input and output) 
Load current 

Type of load 

Regulation 

Ambient temperature 
Duty cycle 


RECTIFIER CIRCUITS: Six most commonly used rec- 
tifier circuits together with circuit formulas with 
constants sufficiently accurate for design purposes 
are shown in TABLE 2. Although the single-phase 
half-wave circuit is the simplest type of circuit, the 
ripple factor makes it unsuitable for many applications, 
and the utilization of the rectifier transformer is 
poor. In single-phase circuits, therefore, full-wave 
operation is generally used to attain greater utiliza- 
tion of the rectifier and transformer as well as a 
lower ripple factor. 

Except in low-voltage applications, there is no dif- 
ference in rectifier cost between a full-wave bridge 
and a full-wave center tap circuit. The single-phase 
full-wave circuit is generally suitable and commonly 
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used for applications requiring up to one kilowatt 
of power. The ripple factor of this circuit is suf- 
ficiently low for the operation of d-c relays and other 
magnetic devices without additional filtering. On 
some applications (for example, when single-phase 
rectified d-c is used as a reference voltage in regulat- 
ing circuits) a capacitor is connected in parallel with 
the load to reduce the voltage ripple. 

On larger installations, requiring more than one 
kilowatt of power, or in applications where the per 
centage of ripple without a filter must be lower than 
that obtained from a single-phase circuit, three-phase 
rectifiers are used. The ratio of d-c voltage to maxi- 
mum voltage for three-phase rectifiers is considerably 
higher than for single-phase units. Also, since each 
arm of a three-phase rectifier is conducting current 
for only 120 degrees, the total output current of the 
rectifier can be three times the average current rating 
of each arm. The utility factor and efficiency are 
higher than for a single-phase rectifier, so the three 
phase rectifier is favored for most types of power 
applications. 














REGULATION: Due to the nonlinear characteristics 
of the selenium rectifier, most of the output regula 
tion occurs between zero and 20 per cent load. If 
conditions are such that the load is below 20 per 
cent and good regulation is essential, a bleeder re 
sistor can be used to achieve fairly good regulation. 
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Fig. 4—Magnetic contactor 

is operated by a bipolar 

magnet powered by a selen- 

ium rectifier mounted on 
rear of panel 


—Photo, courtesy Clark Controller Vo. 


In single-phase circuits, regulation is between 8 and 
10 per cent from zero to the normal convection cooled 
rating. In three-phase circuits, the regulation is 4 
to 5 per cent. When selenium rectifier stacks are 
built with wide spacing between the cells, or used with 
fan cooling, the regulation may be between 15 and 
20 per cent. 

When a capacity input-filter circuit is used, or 
when the rectifier works into a capacitor load, the 
capacitor is charged to the peak d-c voltage with 
each rise in voltage. While the d-c voltage drops to 
zero, the capacitor is discharged through the load and, 
if the load resistance is relatively high so that the 
rectified voltage sine wave drops faster than the 
capacitor discharges, the d-c voltage wave across 
the load will not drop to zero. This results in less 
voltage ripple, but the no-load voltage is equal to the 
peak d-c voltage and regulation between no load and 
full load may be relatively poor. 


TEMPERATURE RANGES: There are many require- 
ments for electrical equipment to operate over a wide 
range of temperatures and, in the case of rectifiers, 
stability is highly desirable. Unlike ordinary resist- 
ance devices, selenium rectifiers have a negative co- 
efficient of resistance with respect to temperature. In 












other words, as the rectifier cell temperature rises, 
the forward resistance decreases, and the voltage 


drop across the rectifier is lower. Like any other 
current conductor, the current rating for a given ac- 
tive conducting area (usually expressed in square 
centimeters) is established by the operating tempera- 
ture rise above ambient. Normal current ratings 
with ordinary convection cooling are therefore spec- 
ified at a given ambient temperature, usually 45 C. 
When continuous service in higher temperatures is 
necessary, the rectifier must be used at a lower rat- 
ing. Data for typical selenium rectifier ratings at 
elevated temperatures are shown in TABLE 3. 

In applications exceeding normal current ratings, 
provision must be made to remove excessive heat. It 
is common practice, and especially economical on 
large units, to operate continuously at 250 per cent 
of normal current rating by means of forced cooling. 
Fan cooling is often employed to maintain safe cell 
temperatures in rectifiers operating in elevated am- 
bient temperatures. Fig. 2 shows minimum air ve- 
locities at various air temperatures for one make of 
selenium rectifiers when operating at 250 per cent of 
normal rating. 

There are many applications, too, where rectifiers 


a 


Table 1—Typical Ratings for Selenium Cells* 


Max. Continuous D-C Output? 


Single- Phase Three-Phase 
Cell 
Diam- Half- Bridge or Half- Bridge 
eter Wave Center Tap Wave 
(in,) (amp) (amp) (amp) (amp) 
ts 0.004 0.008 0.010 0.012 
% 0.040 0.075 0.100 0.110 
1 0.110 0.220 0.290 0.330 
1% 0.225 0.450 0.600 0.670 
1% 0.390 0.780 1.0 1.1 
2% 0.780 1.6 2.1 2.3 
3% 1.55 3.1 4.1 4.6 
4% 2.6 5.2 6.9 7.8 


Valve 
Operation 
Max A-C Max Cells Cell 
Center Max Voltage per Spacing on 
Tap Current Blocking (rms volts Stack Centers 
(amp) (amp) Voltage per cell) (No.) (in.) 
0.014 0.006 21 26 200 een 
0.130 0.06 21 26 36 0.093 
0.400 0.17 21 26 28 0.218 
0.820 0.34 21 26 28 0.250 
1.4 0.58 21 26 28 0.312 
2.8 1.2 21 26 28 0.437 
5.8 2.4 21 26 28 0.437 
9.7 4.0 21 26 28 0.437 


* Ratings are based on operation of Fansteel rectifiers at ambient temperatures of 45 C (113 F) or less. 
t Continuous rectified output‘ for selenium-cell stack with one cell per arm. 
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are used for intermittent service of short duration 
where it is not necessary for the design engineer to 
choose a rectifier having full current capacity. The 
active conductive area of the rectifier—or in simpler 
terms, the size of the rectifier—is governed by the 
time required for the cells to reach maximum safe 
temperature, the time allowed to cool to ambient tem- 
perature, and the voltage drop or regulation permis- 
sible in the circuit. The actual current rating in such 
instances is therefore based on the time cycle of the 
load. The maximum voltage ratings of cells, usually 
expressed in a-c volts rms, must not be exceeded. 


Rating Depends on Duty Cycle 


There are so many factors to be considered in this 
type of service that it is difficult to make any gen- 
eral set of rules. It is preferable to consider each 


i 
application separately and, if necessary, make special 
tests to determine rectifier opérating temperatures, 
The group of curves shown in Fig. 3 gives an approx- 
imate time and overload factor when the “off” period 
is known. 

PROTECTIVE COATINGS: Selenium rectifier stacks 
normally have a painted protective coating to with- 
stand average atmospheric conditions. Special pro- 
tective coatings are available for especially adverse 
atmospheric conditions. At one time it was consid- 
ered necessary to immerse rectifiers in oil to meet 
severe conditions but, with the choice of coated fin- 
ishes now available, there is little if any advantage to 
immersion. An oil-immersed rectifier will require 
more mounting space, will generally be higher in cost, 
and will present the additional problem of possible 
oil leakage. Under some conditions where force cool- 
ing is required, the oil is circulated to transfer heat. 


Table 2—Typical Rectifier Circuits and Characteristics* 


Single-Phase 
Half-Wave 


Single-Phase 
Center-Tap 


Output 
LV\ 


Voltage ° 
Wave shape 


2 times 
fundamental 


Ripple 


Frequency Fundamental 


Ripple in 
Voltage 


121% 47% 


Approximate 
A-C:D-C Ratio 


Min Cells Per 
Stack 


Formula £,—KE,+ND E,—KE,+ND 
1.0 1.0 


0.5 


Resistance or Inductive Load: 
EK 2.3 
I, 1.57 


Output 1.57 
(rms amp) 


Battery or Capacity Load: 
Ek 1.0 
lL, 2.3 
Output 2.3 


(rms amp) 


E,—Rectifier stack a-c input, volts 
E,—Output, d-c volts. 
K —Circuit form factor 


Single- Phase 
Bridge 


2 times 
fundamental 


&,—KE,+2ND 


N =—Number of cells in series 
in each arm of circuit 
D =Voltage drop per cell at J, value 


Three-Phase 
Center-Tap 


Three-Phase 


aad 


wy 


or 


4 















































6 times 
fundamental 


6 times 
fundamental 


3 times 
fundamental 


18% 4% 4% 


E,—KE,+ND B,—2(KE,+ND) £,—KE,+2ND 
1.0 1.0 1.0 
0.333 


0.333 0.166 


0.5 0.815 


0.74 
0.408 
1.0 


» 


I,—Rectifier stack a-c input, amp 
I,—Output, d-c, amp (average) 

I,—=Amps, d-c, each arm of rectifier circuit 
I,=—Phase amps, a-c 


*The values will vary slightly with different circuit and load conditions, but are sufficiently accurate for design purposes. 
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—Photo, courtesy Cutler-Hammer Inc. 


Since many atmospheric conditions may be harm- 
ful to a rectifier improperly protected, the design en- 
gineer should present al] the facts concerning atmos- 
pheric conditions to the manufacturer for recommen- 
dations as to the type of protection required. 


Provides Better Performance 


RELAYS AND CONTACTORS: In Fig. 1 are two types 
of d-c relays, one of them hermetically sealed, op- 
erated by full-wave rectified d-c from a single-phase 
400-cycle a-c source. The small rectifiers are mount- 
ed as component parts of the relays. The reasons 
for using a d-c relay with a rectifier rather than an 
a-c relay in this application are to obtain: 


1. Positive, chatter-free operation 















2. Better control of temperature rise in the relay coil 
3. Smaller, lighter weight relay for aircraft use. 


It is difficult to build satisfactory a-c magnets for 
the operation of large contactors and it is equally 
difficult to avoid the inherent magnetic hum in large 
a-¢ magnet operators. A magnetic contactor, operat- 
ed by a single-phase full-wave bridge-connected rec- 
tifer from 110 volts a-c, is shown in Fig. 4. The 
magnetic contactor is rated at 600 amperes per pole. 
The contactor is operated by a bipolar d-c magnet 
with an operating coil on each pole. The coils, which 
are series connected, are supplied with d-c power 
from the selenium rectifier with a maximum current 
rating of 1.2 amperes. Full-line voltage is applied to 
the rectifier to close the contactor, then a series re- 
sistance is inserted to reduce the operating coil volt- 
age to a suitable holding value when the contactor 
has been closed. 

The rectifier usually can be designed to operate 
from the a-c line without a transformer. LEither a 
small, compact rectifier for each contactor, or a large 
rectifier power unit for several contactors provides 
an economical source of d-c control power. In addi- 
tion, d-c operation provides inherent noiseless opera- 
tion for the life of the equipment. Fig. 5 shows a 
selenium rectifier stack mounted in a control cubicle 
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Fig. 6—Right—Circuit diagram 

shows use of selenium rectifiers 

to regulate voltage of high-fre- 
quency generator 



















Fig. 5—Left—Selenium rectifier | meni 
in high tension control cubicle 5 “et 
supplies power for magnet coil H / Meabler 
of oil-immersed high tension con- Eo 
tactor controlling squirrel-cage > | 
motor drive lo — 
ere, 
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—Photo, courtesy Electric Machinery Mfg. Co. 


Fig. 7—Above—Rectifiers and other control components 
mounted on frame of exciter provide voltage regulation 
to high-frequency generator 


Fig. 8—Below—Selenium rectifier is essential part of 
circuit controlling speed of feed motor on grinder 


—Diagram, courtesy Allis-Chalmers Mfg. Co. 
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to supply d-c power for the magnet coil of an oil-im- 
mersed high-tension contactor. 


VOLTAGE REGULATION: A voltage regulator circuit 
used on a high-frequency generator set for high-speed 
electric tools is shown in Fig. 6. The rectifiers are 
shown “saddle” mounted on the generator exciter in 
Fig. 7. Miniature three-phase squirrel-cage induction 
motors, in which the torque varies as the square of 
the voltage, are commonly used for grinding, buffing, 
polishing, drilling, screw driving and nut running. For 
good tool performance, a well-regulated voltage is es- 
sential, but the voltage of a-c generators of the type 
usually employed in this service tends to fluctuate 
with change in load, so that some form of automatic 
voltage regulation is necessary. 

The voltage regulating circuit shown in Fig. 6 is a 


Table 3—Rectifier Rating at Elevated 
Temperatures 





Current Voltage 
(% Normal) (% Normal) 


Up to 45 113 100 100 
50 122 95 100 
50 122 100 95 
55 131 90 
55 131 100 
60 140 82 
60 140 100 
65 149 75 


149 100 
158 70 
158 90 
167 65 
167 80 
176 5A 
176 6A 
185 43 
185 50 
194 32 
194 45 


Ambient Temperature 
(c) (F) 
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resonant circuit at 60 cycles. The generator a-c out 
put is fed into the regulating circuit, and the resonan 
voltage is taken across the capacitor, rectifie 
through a single-phase full-wave bridge rectifier, and 
applied to the generator field in opposition to the reg 
ular field. Thus, the net voltage operating on the 
exciter field is the difference between the opposing 
rectifier and exciter voltages. When the output volt- 
age of the generator increases, the voltage across 
the capacitor increases in much greater proportion, 
and this is applied, after rectification, to the field of 
the generator. This rectified voltage opposes the volt. 
age applied to the exciter field winding by the exciter, 
reducing the magnetic field flux of the exciter and the rn 
exciter voltage and, in turn, reducing the voltage , 
across the field winding of the generator and the gen-§ ,, 

r 

ig 


sees st as f= Ss 


erator voltage. When the output voltage of the gen- 
erator decreases, the action is reversed. The addi- 
tional half-wave rectifier shown in the circuit acts as 0 
a valve to permit flow of d-c in one direction only tof , 
prevent reversal of polarity of the excited field cur-§ , 
rent. li 

It would be impossible to cover in detail all the q 
different circuits in which selenium rectifiers supply§ 
a d-c reference or bias voltage, or where they are 
used as valves for voltage, current or speed control.§ ¢, 
A feed control on a chain grinding machine, allow-§ , 
ing chain to be fed into the grinder at a maximumj , 
rate of speed compatible with the full load of the§ g 
grinder motor, is illustrated in Fig. 8 and a current-§ » 
limit control circuit is shown in Fig. 9. 0 


CURRENT BLOCKING: Use of a half-wave rectifier 
as a valve or blocking rectifier in a d-c control circuit 
is shown in Fig. 10. In the left hand drawing, the 
polarity is such that current flows through the reec- 
tifier and energizes the relay. In the drawing at the 
right, the d-c polarity is reversed and the rectifier 


-_ = rh se OD 





Fig. 9—Left—Current-limit control for motor- 
generator circuit, using full wave selenium recti- 
fier and two half-wave blocking rectifiers 


Fig. 10—Below—Use of blocking rectifier in d-c 

relay circuit. At left, current brig wars = 

tifier, energizing relay R. At right, when d-c polar- 

ity is reversed, aetliie blocks current, and relay 
is de-energized 
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blocks the flow of current through the relay coil, thus 
de-energizing the relay. Blocking rectifiers, there- 
fore, are used in control circuits to prevent the flow 
of current in one direction if the polarity should be 
reversed. This application is commonly used in re- 
laying circuits. In blocking applications, special rat- 
ings are applied and are based on the percentage of 
time the rectifier is carrying current compared with 
the time it is blocking. 


Braking Circuit Is Simple 


DYNAMIC BRAKING: Squirrel-cage motors can be 
retarded by disconnecting the stator from the line and 
exciting the stator with direct current. A simple 
control circuit for dynamic braking a squirrel-cage 
motor to a stop is shown in Fig. 11. When the motor 
is running, contactor M is normally closed and DB is 
open. When the “stop” button is pushed, dynamic 
braking is applied, dropping out contactor M and 
dosing DB, connecting a selenium rectifier to the 
line and feeding d-c to the motor stator. Since the 
d-c resistance of the stator winding is relatively low, 
a series resistor is used as a current limiter. 

Most applications of this type are intermittent duty 
for the rectifier and can be designed for intermit- 
tent service, as described previously. From a voltage 
standpoint, the rectifier may be designed to operate 
direct from the line voltage, except on high voltage 
motors where a transformer may be employed to per- 
mit the use of a more economical low-voltage rectifier. 

The rear of an adjustable voltage control panel for a 
supercalender drive is shown in Fig. 12. One of the 
rectifiers on this panel controls a voltage limiting 
field of a rotating regulator. The other acts as a 
blocking rectifier in the field circuit of the reel motor 
to prevent the field from becoming weakened to an 
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extent which would cause overspeeds of the reel motor. 

An elementary diagram and a photograph of a 
magnetic brake controller, showing a single-phase 
bridge rectifier and a relay which controls a d-c brake 
solenoid, are shown in Fig. 13. Fig. 14 shows the 
same application including a d-c operated timing re- 
lay which inserts a protecting resistor in the brake 
coil circuit. This design permits the use of a smaller 
and more economical selenium rectifier. 


NONLINEAR RESISTANCE: Typical current flow 
characteristics of a selenium rectifier are shown in 
Fig. 15. The current is zero at zero voltage and re- 
sistance is at a maximum. Resistance falls rapidly as 
voltage is first applied in the forward direction and 
then tends to approach a constant value. Resistance 
in the reverse direction also decreases with increas- 
ing voltage, but the rate of decrease is much less 
rapid. These characteristics lead to the use of seleni- 
um rectifiers as nonlinear resistance devices, regula- 
tors, clippers and arc suppressors. 

There are many occasions when it is desirable to 


Fig. 11—Left—Diagram for d-c dynamic braking con- 
trol circuit for squirrel-cage induction motor, using sin- 
gle-phase full-wave rectifier without transformer 


Fig. 12—Below—Adjustable control panel (rear) for 

supercalendar motor. One selenium rectifier controls 

voltage limiting field of rotating regulator. The other, 
a blocking rectifier, prevents dangerous overspeeds 


—Photo, courtesy Cutler-Hammer Inc. 
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Fig. 14—Right and Below 

—Magnetic brake applica- 

tion, similar to Fig. 13, em- 

ploys resistor inserted into 

e coil circuit by timing 
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—Photo, courtesy Cutler-Hammer Inc. 


use a nonlinear resistance device for regulating volt- 
tage. A schematic diagram for connecting a half- 
wave rectifier to provide voltage regulation in a d-c 
circuit is shown in Fig. 16. Referring again to Fig. 
15, it will be seen that considerabe regulation can 
be obtained by operating the rectifier in the steep por- 
tion of the curve. Best performance is usually at- 
tained by operating within the range of 0.05 to 0.6- 
volt d-c per series junction. Because of the voltage 
limits within which this type of regulator must be 
operated, it is particularly useful in low-voltage cir- 
cuits. Since it requires a rectifier with a relatively 
large number of series junctions, it is not economical 
for high-voltage applications. 

Selenium rectifiers for protecting electrical contacts 
against the destructive effects of arcing are receiving 
increasing attention. Arcing of contacts is especially 
severe in inductive d-c circuits, and the degree to 
which arcing can be suppressed or quenched is prob- 
ably the most influential factor governing the life of 
the contacts. A rectifier connected in parallel with the 
inductive load, as indicated in Fig. 17, is effective in 
reducing or entirely eliminating the arc in many ap- 
plications. The desirable features of this type of 
quench circuit are: —Photo, courtesy Cutler-Hammer Inc, 


1. Effective prevention of arcing in closing and open- 
ing of contacts 
. i i h s s . . . 
Dee ee, ee Sen, See signing a selenium rectifier for arc suppression, suc! 
unquenched conditions th 1 6 ‘etead 1 d rent 
3. Dependability over extended periods of operation at ° aN = a y-state voltage and cur a 
without attention switching frequency, and the time constant of the cir- 
4. No arcing of contacts from condenser charge or cuit. In many cases, the optimum rectifier size has 
discharge been determined by laboratory tests. 
5. Small mounting space for the rectifier MAGNETIC AMPLIFIER: A few diversified industrial 
6. Relatively low cost. : : : 
applications of saturable reactor-controlled selenium 


A number of factors must be considered when de- rectifiers have already been mentioned. This com- 
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bination of the selenium rectifier and a saturable- 
core reactor, now commonly called the magnetic am- 
plifier, is becoming increasingly popular for use in 
regulating and control circuits. Increased interest in 
magnetic amplifiers in recent years may be attributed 
to the need for improved and maintenance-free static 
components for control circuits, and further under- 
standing of the self-saturating circuit. Recent devel- 
opments in magnetic core materials and selenium 
rectifiers have accelerated this development, and in- 
deed are largely responsible for the successful per- 
formance now being obtained. 


Circuits for Magnetic Amplifiers 


Most standard rectifier circuits can be converted 
to self-saturating magnetic amplifier circuits by the 
addition of a saturable reactor. Either single or 
polyphase circuits may be used, and the normal ex- 
pressions for voltage and current relationships in a 
rectifier circuit are reasonably accurate. 

Many different circuits for magnetic amplifiers may 
be used for a d-c amplifier by feeding the d-c signal 
voltage directly into the control winding, and then 
rectifying the a-c output of the amplifier. An a-c 
amplifier may be obtained by rectifying the a-c signal 
Voltage, applying this voltage to the d-c control wind- 
ing and taking the a-c output from the amplifier. Be- 
Cause of the ripple in the rectified voltage applied to 
the control winding, the performance of the magnetic 


. amplifier may be slightly different from that obtained 


when pure d-c is used. 
Feedback in magnetic amplifier circuits is also com- 
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Fig. 16—Above—Selenium rectifier used for 
load of 0.06-ampere 
and a load potential of 1.4 volts. Test circuit is shown in inset 
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Fig. 15—Left—Forward and reverse current flow character- 
istics of a typical selenium rectifier cell having an effective 


rectifying area of one square centimeter 


tion of d-c 


lied tial of 5 to 10 volts 


from ap 


monly practiced. The output current is rectified in 
a full-wave bridge rectifier and introduced in a special 
feedback winding on the reactor in a manner to aid 
the control circuit. Either positive or negative feed- 
back may be used, depending upon conditions. The use 
of feedback results in increased sensitivity, and ex- 
tends the range further than that of a simple reactor. 

Performance of a properly designed magnetic am- 
plifier system depends upon the properties of the core 
material and the series rectifier. Low forward resist- 
ance and high reverse resistance (low leakage) in 
the rectifier, consistent with the properties of the 
magnetic core material, are desirable for obtaining 
maximum sensitivity. Because of the relatively large 
number of turns in the a-c windings, even a small 
leakage current may require a large increase in the 
control equipment. With the high sensitivity pos- 
sible in new type cores, the series rectifier must have 
correspondingly low leakage if optimum performance 
is to be obtained. 

At present, standard commercial metallic rectifiers 
are not suitable for use with high-permeability core 
materials. Germanium crystal diodes are suitable for 
extremely low current applications but have a rela- 
tively high forward resistance. For larger applica- 
tions, specially made selenium rectifiers are the only 
type of metallic rectifier in which reverse resistance 
approaching desirable limits can be obtained. Even 
with these special rectifiers, it is necessary to permit 
an increase in forward resistance in order to obtain 
optimum leakage characteristics. In specifying such 
rectifiers, it therefore becomes necessary to specify 
minimum forward to reverse current ratios consistent 
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Fig. 17—A halt-wave selenium rectifier used 
as a valve to suppress arcing of contacts 


with the amplifier design if the forward resistance 
also is to be held to a minimum. 

Other problems to be considered in the design of 
a selenium rectifier for magnetic amplifiers are: 


1. Stability over a wide temperature range 

2. Rapid recovery of original characteristics after 
equipment idleness 

3. Reproducible characteristics. 


Selenium rectifiers with forward to reverse current 
ratios between 200 to 300 at full rated voltage per 
junction can now be produced. However, uniformity 
is still difficult to achieve and the cost of these special 
rectifiers is higher than that of standard commercial 
rectifiers. Higher ratios can be obtained by derat- 
ing in voltage, but this means that additional series 
junctions are required with resulting increase in for- 
ward resistance. However, since selenium rectifiers 
of this kind have more stable characteristics in rela- 
tion to temperature changes at a derated voltage, the 
operation of cells normally rated at 26 volts rms at a 
derated value of approximately 15 volts per junction 
is usually recommended. 





Nonsynchronized Gantry Crane Drive 


NUSUAL not only because it is the biggest of 
its type but also because of its shaftless bridge 
drive, the 125-ton single-leg gantry crane shown in 
the accompanying illustration was built by The Cleve- 
land Crane & Engineering Co. to serve Bessemer con- 
verters at The National Tube Co, in Lorain, Ohio. 
Heretofore, bridge drive motors for all long-span 
semigantries have been mounted on the bridge girders 
and arranged to drive the track wheels through line 
shafting, flexible couplings, bevel gears and universal 


joints. On this new crane, however, individual motor 


bridge drives are utilized, welded box-section portal 
type legs providing maximum torsional rigidity and 
assuring proper alignment of all parts for successful 


operation. The bridge of the crane rides on eight 
equalizing type two-wheel trucks, four of which are lo- 
cated at the gantry leg and four at the wall end of the 
crane girders. For each pair of trucks there is a di- 
rect-connected individual motor drive, making four 
bridge drive motors in all. No provision is made to 
electrically synchronize the motors, resulting in a 
simpler drive. 

The hermetically sealed welded box sections used 
for both girders and leg provide maximum resistance 
to corrosion, always a problem in the Bessemer area. 
Dimensions of the crane are shown in the inset sketch. 
One trolley is equipped with a 25-ton hoist, the other 
with 15 and 45-ton hoists. 


-+—_—_——428"-6" overall 
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Fig. 1—If the axial pitch of a helical 
is made a simple multiple of the 
wial pitch of the feed screw, setting 
up the hobbing machine is easier than 
if helix angle is arbitrarily selected 


By W. A. Tuplin 
Head of Engineering Research and 
Development 
David Brown and Sons Ltd. 
Huddersfield, England 


What Helix Angle 


. . . for hobbed helical gears? 


ELICAL gears that are to be cut by the hob- 
bing process and are to mesh on parallel 
shafts may be designed to work at any one of 

a wide range of helix angles. What are the restric- 
tions on helix angle? Are any angles within the 
permissible range to be preferred to any others? 
Answers to these questions are suggested in part 
by the nature of the hobbing process, Fig. 1. 

First let it be made clear what is meant by helix 
angle. It defines the direction, at any particular point, 
of the line of intersection of a tooth-flank and an 
imaginary cylinder coaxial with the gear. The line of 
intersection is called the trace of the tooth flank on the 
cylinder concerned. The angle between the tangent 
to the trace at any point and the straight line that 
Contains that point and lies parallel to the axis of 
the gear is the helix angle at that particular cylinder. 
At any other cylinder a different helix angle will be 
found. To speak of helix angle is therefore meaning- 
less unless some cylinder is specified, implied or un- 
derstood. In this article, helix angle means the helix 
angle at the pitch cylinder of generation of the gear 
teeth by the hob—which is not necessarily the same 
4 the pitch cylinder of engagement with the mating 
Sear, 

If the normal pitch, p,, of the teeth is known, the 
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helical characteristic of a gear may be defined by 
the axial pitch, p,. This is the distance between cor- 
responding flanks of adjacent teeth measured along 
a line parallel to the axis of the gear. This is a 
dimension of greater fundamental significance than 
any helix angle, because the axial pitch is the same 
for all possible distances of the line of measurement 
from the axis of the gear. Relationships of the 
various pitches and helix angle are shown in terms 
of the basic rack in Fig. 2. 

Furthermore, the axial pitch is of practical im- 
portance for it is the dimension used in the calcula- 
tions for setting up the gear-hobbing machine to 
produce a helical gear of specified form. Often the 
formula for change-gear ratio is based on the lead 
of the gear, but the lead is simply the axial pitch 
multiplied by the number of teeth. 

Tedious arithmetical work is involved in discover- 
ing change-gear combinations that have irrational 
ratios such as 6.3819. Actually there is never any 
need for such a ratio in the spiralling change gears 
of a hobbing machine if gears to be cut are intel- 
ligently designed. 

In helical gears of given materials, diameters and 
widths, variation in helix angle has no effect on 
the load capacity as limited by surface pressure on 


173 





the teeth. Limitation of load capacity by bending 
stress can always be avoided by adopting a sufficient- 
ly coarse pitch. 

A helical gear may be designed to have any helix 
angle between 90 degrees right hand and 90 degrees 
left hand, but not every part of this range is advisable. 
There is some evidence that for a given normal pitch, 
increasing the helix angle to 45 degrees, at least, 

















| | | 
Fig. 2—Basic dimensions shown on this helical rack are 


helix angle y, axial pitch p,, normal pitch p, and trans- 
verse pitch, p, 





leads to quieter running. If the diameter of the gear 
and its number of teeth are fixed, increase in helix 
angle reduces the normal pitch of the teeth and in- 
creases the normal load on them, so increasing the 
bending stress. On this account a helix angle near 
45 degrees demands a coarser transverse pitch, p;, 
than will suffice for, say, 30 degrees. The correspond- 
ing gain in adopting a helix angle much less than 
30 degrees is not great. For double-helical (herring- 
bone) gears, which exert no end thrust on their 
shafts, a helix angle between 25 and 35 degrees is 
therefore as good as any other. 

For single-helical gears, desire to keep down the 
end thrust suggests a smaller helix angle. Any angle 
down to 15 degrees may be used. In no case, however, 
should the axial pitch be less than the axial width 
(face width) of one helix. This would result in in- 
complete overlap of tooth action at one end of the 
face width in relation to that at the other end and 
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the full advantage of the helical tooth form would 
not be obtained. 

It is found advantageous to use three-thread hobs 
to cut a helix angle of about 23 degrees in double. 
helical gears that are required to have a central 
gap of minimum width. Such a hob, made of mini- 
mum diameter solid with its spindle, has a lead angle 
of about 23 degrees and therefore, lies at right angles 
to the axis of the work when cutting. 


Preferred Helix Angles for Hobbing 


It is seen, therefore, that for three different pur- 
poses approximate helix angles of 30, 23 and 15 de- 
grees are suitable. The following tabulations give 
helix angles corresponding to axial pitches that can 
be cut on hobbing machines set up with spiraling 
gears of exact ratio, with no calculation needed in 
selecting change gears. The tables are based on the 
assumption that the pitch of the feed screw of the 
hobbing machine is a simple fraction of an inch, such 
as 4% or %, and that the normal pitch of the hob is 
either a simple fraction or multiple of an inch or is 
a standard diametral pitch, such as 4 DP. 

If the normal pitch, p,, is a standard circular pitch, 
that is, a simple fraction or multiple of an inch, 
axial pitches, p,, that should be specified and their 
corresponding helix angles are as follows: 


Axial Pitch Helix Angle 
4 p, 14° 30’ 
2.5 p, 23° 30’ 
2 P,, 30° 


If normal pitch is a standard diametral pitch, P,, 
the following axial pitches and corresponding helix 
angles should be specified: 


Axial Pitch Helix Angle 
12/P, 15° 12’ 
8/P, 23° 10’ 
6/P, 31° 34’ 


It may be added that there is no object in specify- 
ing the helix angle any more precisely than is done 
in these tables. The helix angle used in the angular 
setting of the hob spindle should be halfway betweet 
the helix angles at tip and root of the tooth. This 
is not the same as the helix angle of generation, 
although the difference usually is negligible. The 
tangent of the helix angle at any cylinder coaxial with 
the gear is equal to the circumference of that cylinder 
divided by the lead of the teeth. 





Correction 


In the article “Determining Practical Tolerances” 
by Wayne A. Ring which appeared in the March issue, 
several typographical errors escaped notice. Follow- 
ing are corrected versions of two sentences from page 
123 of the article: : 

“The chances of both happening at once are 
(c—2,)Ax,/(c—a) (d—b).” 

“By the use of T, = 60,4, Tp = 605 and My = % 
(T, + Tx) — To, this can be transformed to. . .” 
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Pneumatic Power 


Design and application fundamentals 
for machine drives and controls 


By J. Alan Campbell 
District Engineer 
Westinghouse Air Brake Co. 
San Francisco, Calif. 


Part 1—General Considerations 


OMPRESSED air is one of the most versatile 
C mediums for powering and controlling machine 

elements, Fig. 1. Its field of application is so 
varied that all machine designers should have a work- 
ing knowledge of pneumatics for coping adequately 
with power and control problems. Toward this end 
this series of three articles will present some of the 
fundamental factors for designing various types of 
Systems. 

AIR PowER: Pneumatic power can be applied 
through air jets, rotary motors or linear actuators. 
The most valuable characteristics of compressed air 
for these uses are that it is clean, abundant in supply, 
Makes no mess if spilled or wasted, and will not 
adulterate the materials with which it is mixed. 

The rotary air motor has particular characteristics 
Which make it suitable for many applications. It is 
small and lightweight, quickly and easily adjusted to 
& wide range of speeds and unhurt by stalling. These 
characteristics make it valuable for hand grinders, 
drills, and other portable tools. Its ruggedness, lack 
of explosion hazard, and serviceability in damp and 
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corrosive surroundings make it particularly suitable 
in mines or other places where electrical equipment 
is difficult to maintain. However, the air motor can- 
not compete with the electric motor for ordinary 
uses where power cost is more important than the 
foregoing factors. This is because the electric motor 
is inherently more efficient than the air motor. 
Linear actuators, which include a wide variety of 
compressed air cylinders and positioners, are the 
most important of the pneumatic power-producing 
devices. They can be used to operate valves, gates, 
doors, switches, clamps, lifts, punches, brakes, 
clutches, throttles, and many other devices. It is this 
group of actuators and their operating and con- 
trolling valves that make up the vast majority of 
pneumatic control systems. The application of air 
power to brakes, clutches, and throttles will serve to 
illustrate several of the basic types of linear actua- 


Fig. 1—Above—Operator’s station on Wooldrige Mfg. 
Co. earth mover showing pneumatic controls 
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tors and their characteristics. sin 

CYLINDRICAL ACTUATORS: A single-acting air cyl-§ vic 
inder with a return spring as shown in Fig. 2, is aflis 
typical brake actuator. The brake is applied by§ du 
























































Wy supplying air pressure to the cylinder, the braking § eng 
force being varied by control of the pressure in the § “o 
\ \ cylinder. This results in flexible control of the re-§ ga; 
iti SQ sulting brake torque only if the brake itself is de- ff are 
Sv jaa Yf; Uy LFF. WY signed to have an output torque proportional to op- § ens 
Uy, Y Yj \ erating force. Typical of this type of design is the § thr 
NS Ae (y\/ y \ clasp brake illustrated in Fig. 3. 
NZ / us gs \ A self-energizing brake such as a flexible band 
\ y \ around a brake drum will have considerably less 
S \ flexibility when power controlled. Fig. 4 shows this§ |! 
c= ms) \ type of brake and illustrates the factors affecting § lin 
Cc \N self-energizing or “wrap-up” effect. For good power §f act 
ma CS N control of a band brake the coefficient of friction § tin 
Ss should be low enough and the angle of wrap small § the 
SS enough that the factor P/T, is less than 2.5. Other § tua 
SS Co Ss types of pneumatically controlled brakes are the § wit 
spring-applied, air-released brake; and the mechan- § abl 
mS) ically applied brake with a pneumatic booster. pre 
om ; Clutch operating cylinders are similar to brake § wit 
ox Sy cylinders except that they do not always require § prc 
Yj _S 7 flexibility of control. Sometimes they involve an on § lar 
Y SS m4 or off control with possibly an orifice in the air line § the 
AC Y to control the rate of clutch engagement. Where § po: 
4 : _S L forward and reverse clutches are controlled by a § ma 
ae 
Fig. 4—Typical flexible band brake and chart 
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Fig. 2—Above—Single-acting air cylinder brake 
actuator with return spring 
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Fig. 3—Below—Details of a rigid shoe clasp brake 
which is air actuated 
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vice such as the Tridyne Positioner, shown in Fig. 5, 
js used. The double-acting cylinder is also used on 
dutches where considerable force is required to dis- 
ngage the clutch. On many marine clutches an 
“over center” linkage is used to keep the clutch en- 
gaged. The operating cylinders on these clutches 
are automatically exhausted of pressure after clutch 
engagement so as not to cause rapid wear of the 
thrust collar in the clutch. 


Throttle Controls Govern Accurately 


Remote control of throttles and governors on gaso- 
line or diesel engines usually requires a positioning 
actuator capable of producing varying throttle set- 
tings in response to a varying pilot pressure from 
the control valve. The simplest type of throttle ac- 
tuator, as shown in Fig. 6, consists of a diaphragm 
with a heavy calibrated spring on one side and vari- 
able pilot pressure on the other. A change in pilot 
pressure causes a corresponding spring deflection 
with the result that diaphragm movement is directly 
proportional to pilot pressure. If the spring force is 
large compared to operating force of the throttle, 
the diaphragm movement can be used to accurately 
position the throttle. More powerful types of pneu- 
matic positioners are required if the operating force 
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single operating lever, a three-position cylinder de- 
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of the throttle is large. 
REMOTE AND POWER CONTROLS: 


Illustrating the 
use of these actuators and their associated valves, 
the railway air brake is one of the best known pneu- 


matic systems. A 150-car freight train has a 10-inch 
diameter air cylinder on each car to apply the brakes. 
The cars are spread over more than a mile and a half 
distance and must respond to movement of the brake 
valve on the locomotive through a single pipe the 
length of the train. By controlling the pressure in 
this pipe, all 150 brakes can be applied to any degree 
or released. Through the same pipe air is charged 
into the local storage reservoir on each car. The 
transmission of braking impulse through this pipe 
can exceed a rate of 900 feet per second. These pneu- 
matic brakes can be interlocked with speed governors 
and train control equipment so as to apply the brakes 
automatically if speed restrictions are exceeded or 
if there is another train or open switch ahead of the 
train. Many other variations and refinements of 
control are used with modern railway air brakes. 
Another example of pneumatic remote control is 
the pilot house controls for diesel marine engines. 
Fig. 7 illustrates such a control for small clutch re- 
versing engines. Three push buttons pilot the Tri- 


dyne Positioner which shifts the clutch to neutral, 
ahead, or astern. An H-2-F Controlair valve pilots 
the actuator which positions the engine governor. An 
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Fig. s—Above—The Tridyne Positioner, a 
three-position cylinder for predetermined move- 
ments 


‘Fig. 6—Right—Simplest type of throttle actu- 
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optional feature, shown in dotted lines, interlocks 
throttle and clutch controls so that the engine gov- 
ernor is always returned to idle position before a 
clutch engagement is made. Many variations of this 
remote control are possible such as using two or more 
optional control stations or controlling two or more 
engines from one station. Additonal interlocking and 
timing features can also be added where desired. 
Similar controls are also available for larger revers- 
ing type diesel engines. 

A pneumatic actuator for operating a particular 
device can be piloted by many different means. For 
example, Fig. 8 illustrates a variable-speed electric 
motor drive on which a pneumatic positioner is mount- 
ed. The speed of the motor varies directly as the 
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Fig. 7—Schematic of pilot house pneumatic 
controls for a remote marine reversing clutch 


pilot pressure supplied to the pneumatic positioner. 
As shown various types and numbers of control sta- 
tions can be used. The control can be manual or au- 
tomatic or a combination of these. The motor speed 
can be interlocked with other functions such as pre- 
venting a clutch engagement except at low speed. 
There are about as many possible control arrange- 
ments as there are applications for variable-speed 
motors. 

An interesting use of this pneumatic remote con- 
trol was made on the drive motor for a fruit conveyor 
in a food processing plant. The supervisor could ad- 
just the rate of speed frequently from one or more 
remote stations, thus avoiding delay or waste without 
having to return to the motor each time an adjust- 
ment was required. 

The operator’s station on a tractor that pulls a two 
' wheel trailer is shown in Fig. 1. Three cables con- 
trol the blade and other parts of the trailer so it can 
scrape up earth, carry the load scraped up, “and 
spread it when dumped at its destination. These 
cables are operated by drums driven from a power 
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take-off on the tractor. The driver, in addition to 
running the tractor, must operate these three cables 
and position them accurately for the work to be done, 
This he does with three air valves shown in the up. 
per center of the illustration. Each valve controls 
a built-in clutch cylinder and a brake for one cable. 

Prior to the design of pneumatic controls for a ma- 
chine like this, the cable drums were controlled 
through mechanical linkages. These required fre- 
quent adjustment to compensate for wear, and the 
physical effort required of the operator was much 
greater. The present machine, with pneumatically 
controlled cable drums and air-operated vehicle 
brakes, can be run with little effort and correspond- 
ingly less operator fatigue. 

The same kind of controls are used on power shov- 
els, cranes, bucket dredges, and other machines 
where heavy hoisting drums are used. Pneumatic 
equipment not only permits remote control without 
a lot of mechanical linkages, it also permits practical- 
ly effortless control of heavy machinery. This is im- 
portant as it permits the less muscular operator to 
accomplish as much work as the big brawny fellow. 
Compact, easily operated controls, such as shown in 
Fig. 9, also reduce accidents and man failures in 
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proportion to the reduction of operator fatigue. 

AIRCRAFT PNEUMATIC CONTROLS: A relatively new 
feld for pneumatic power devices and remote control 
js on aircraft. ‘Such tasks as retraction of landing 
gar and opening bomb doors require large-power, 
rapid operation for short intervals. Many other 
guxiliary devices need to be power operated by remote 
control. Until recent years only electric and hy- 
draulic equipment were available but recent develop- 
ment of pneumatic devices especially designed for 
aircraft service shows promise of a wide field of ap- 
plication for pneumatic controls in the aircraft indus- 
try, Fig. 10. 


Higher Pressures Practicable 


For purposes of weight reduction and to meet space 
limitations, air pressures of 1000 psi to 1500 psi are 
urrently being used and higher pressures are being 
considered. This permits small, compact operating 
ylinders to deliver power at points where space and 
weight limitations are practically prohibitive for 
ither control mediums. 

One of the characteristics of pneumatic equipment 
which makes it particularly suited for aircraft is 
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,. that the stored energy in the form of high pressure 
air requires little weight. The air itself has an in- 
significant weight and can be stored in tubular struc- 
tural members of the plane so that little added 
weight or space is needed for storage tanks. 

A small engine-driven compressor can be used and 
advantage can be taken of a ground charging plant 
that will initially store full pneumatic energy before 
take-off. This prevents the compressor from using 
engine horsepower when it is needed most. 

High-pressure air systems require accurate work- 
manship in manufacture of valves and other devices 
to keep leakage to a minimum. However, from a 
maintenance standpoint, leakage is easily detected in 
the system and, furthermore, does not cause fire 
hazard. 

Use of air brakes on landing wheels of planes per- 
mits rapid brake applications or releases with maxi- 
mum flexibility of control. The use of air brakes on 
aircraft also led to the use of Decelostat controllers. 
The Decelostat controller was originally developed for 
railway passenger cars to prevent skidding or slid- 
ing wheels when brake applications were made on 
rails with low adhesion, oil, frost, etc. It functions 
by reading the high deceleration rate that occurs 


Fig. 8—Pneumatic remote controls for a vari- 
able-speed electric motor drive. Numerous ar- 
rangements are possible 


Automatic Water Level Control 


Air supply 
Controlair 





















Water inlet 




















Lever Operated-Single Station 
(With speed cut-off feature) 

















a Deliver 1 





Relayair Controlair 


Control! tine 





Fig. 9—Left—Pneumatic controls are compact and easi- 
ly operated as indicated by this typical crane and shovel 
installation of four control valves 


when wheels are about to slide and relieving the 
brakes momentarily until the wheels attain normal 
speed again. 

The Decelostat controller for aircraft is an impor- 
tant aviation development because wheel sliding dur- 
ing airplane landings is a source of tire wear, blow- 
outs, and unnecessary hazard to plane and personnel. 
On the large, high-speed, heavy planes of today these 
controllers permit short stops with less tire wear and 
hazard. This is obtained without the necessity of 
great skill on the part of the pilot in handling the 
brakes. 


Broad Design Horizons 


In aircraft as in many other fields the designers are 
finding more tasks for compresser air. Many pnev- 
matic devices designed for a specific application are 
finding uses in entirely different fields. The flexibility 
of pneumatic equipment will lead to even wider fields 
of use. The problem of designing satisfactory air 
supply and storage systems will be discussed in the 
second part of this series which will appear in the 
May issue of MACHINE DESIGN. 


Fig. 10—Below—Layout showing various high-pressure 
pneumatic applications for aircraft 





- eee aad 


rr 


[ee 


oe mae 




















MACHINE DESIGN—April, 1951 








sure 
















HEN a deep-well centrifugal pump is in nor- 
mal operation, the discharge pipe extending 
from the pump at the bottom of the well to 
the surface is filled with water. When the pump is to 
be stopped, and its driving motor is disconnected from 
its source of power, the water in the discharge pipe 
flows back down this pipe and through the pump. 
This flow tends to drive the pump, as a turbine, in the 
reverse direction. 

For a very deep well, the negative acceleration 
may be so great as to stop the pump and motor 
abruptly, then accelerate them to a high speed in the 
reverse direction. Unless means are provided to pre- 
vent reversal of the pump and motor, the speed at- 
tained in the reverse direction may be great enough 
to cause damage to the rotating parts. A descrip- 
tion and an analysis of a type of nonreversing coup- 
ling for such applications are given in this article. 


DESIRED CHARACTERISTICS: The ideal nonreversing 
coupling for use with deep-well centrifugal pumps and 
similar applications should have the following char- 
acteristics: 























1. Sensitivity to speed of rotation in such a way as 
to maintain the device inoperative at high rotative 
Speeds in either direction, but be free to engage 
and thus become operative at low and zero speeds 

2. Sensitivity tc angular acceleration in such a way 

that a negative acceleration, or deceleration, tends 

to cause the device to engage, or lock. In order 
that it will always have sufficient time to en- 
gage, this tendency should be proportional to the 
deceleration. If this is accomplished, the angular 
displacement of the rotating members during the 
active period of the device will be a constant, in- 
dependent of the deceleration 
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A Nonreversing Coupling 


. . . sensitive to velocity and acceleration 


By Ernest L. Thearle 


Mechanical Engineer 
Palo Alto, Calif. 





3. Elastic means of absorbing the torsional shock of 
engagement 

4. Positive locking action instead of friction which 
is undependable 

5. Inexpensive construction. 


The following is a description of a nonreversing 
coupling that meets these requirements. 


DESCRIPTION: Shown in Fig. 1 is a vertical cross- 
section through the upper end of a pump motor and 
coupling and a horizontal cross-section through the 
coupling. For the sake of clarity, certain simplify- 
ing liberties have been taken in the preparation of 
these sketches. 

As illustrated in Fig. 1, the rotor of the motor is 
mounted in the motor frame by means of bearings 
for rotation about the axis O—O. Fixed and keyed 
to the motor shaft are two disks held together by 
screws. The disks have pockets to accommodate 
pawls which are pivoted on the pins and spaced from 
the disks by washers. Surrounding the disks and the 
pawls is a stationary ratchet member, fixed to the 
frame or end-shield of the motor. This member has 
a number of internal ratchet teeth for engagement 
with the pawls. 

The number of ratchet teeth may be one greater 
than the number of pawls, thus reducing the angle 
between the locking positions of the device. For 
example, as shown in Fig. 1, the device has four 
pawls and five ratchet teeth. Thus the angle be- 
tween locking positions of this design will be 360/ 
(4 x 5) = 18 degrees. 

For the pawls, the terms leading tip and trailing 
tip are fixed by the normal direction of rotation of 
the rotor, here shown as counterclockwise. Pawls 
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(a) and (6b) are shown in their inactive positions, 
pawls (c) and (d) in their active or locking posi- 
tions. Formed on either or both disks are projec- 
tions that serve as stops to prevent the pawls from 
turning clockwise beyond their inactive positions. 

In the disks are elastic members such as either 
springs, as shown adjacent to pawls (a) and (d), or 
blocks of rubber-like material, as shown adjacent to 
pawls (b) and (c). These elastic members serve to 
relieve the torsional shock when the pawls lock the 
rotor against reverse rotation. This snubbing action 
takes place when the leading tips of the pawls strike 
the elastic members. 

One of the most important features of this device 
is that the center of gravity of a pawl, when inac- 
tive, lies at a greater radius from the center of the 
rotor than does the pivot axis of the pawl, and is 
angularly displaced in the direction of rotation from 
the pivot axis. This feature helps to give the device 
its desired functional characteristics. 


OPERATION: Fig. 2 shows one of the pawls in its 
inactive position with the equivalent acceleration re- 
action forces A and C acting at its center of gravity. 


Fig. 1—Vertical and horizontal cross-sections through 
nonreversing coupling 





Stationary ratchet ow (0) 


member 


Center of NG 
gravity =~“ Pal Leading 


y =O Ss Y tip 


= Paw! stop 


Direction f 
\ 
of / ZHAN 
rotation / dw 
| I _ 


~~ 
\ 


Y “Trailing tip 


VP» rou (a) 


Section A4-A 


Pivot pin 
/ 


ae 
SK Upper disk 


/ 
/ 


Paw! 
A 















































Force A is proportional to the angular deceleration 
of the rotor. Force C is proportional to the square 
of the angular velocity of the rotor. 

At high rotative speeds, force C will be large com- 
pared to iorce A. The sum of their moments about 
the pivot axis will be in such a direction as to main- 
tain the pawl in its inactive position. As the rota- 
tive speed decreases, force C decreases until finally 
an instant of time, t = to, is reached at which the di- 
rection of the moment of forces about the pivot axis 
is reversed. This instant, when t = t, = 0, will be 
known as the beginning of the active period of the 
pawls. At some later time, ¢ = ¢,, the rotor comes to 
rest. The interval from f, to t, will be known as the 
first half of the active period. 

If, for the moment, it is assumed that the paw! re- 
mains in its inactive position, the rotor will then re- 
verse and its speed in the reverse direction will in- 
crease until the force C becomes sufficiently large to 
again reverse the direction of moments about the 
pivot axis of the pawl. This occurs at a time ¢t = f,. 
This instant of time will be known as the end of the 
active period. The interval from ¢t, to t, will be 
known as the second half of the active period. 

As shown in the Appendix, the angular displace- 
ment of the rotor during each half of the active 
period is given by 

(k2/Rr + cos ¢o) 


Aé, = — Ae, = bane (1) 
‘0 





where k = radius of gyration of the pawl about its 
pivot axis and R, r and ¢, are as shown in Fig. 2. The 
important feature of Equation 1 is that the angular 
displacement of the rotor during the active period of 
the pawls is independent of the angular acceleration 
of the rotor, and is fixed only by certain nondimet- 
sional design parameters of the device. 

In addition to the effect of force A in activating 
the pawls, another significant effect is brought out 
in the Appendix. This effect is due to the angular 
velocity of the pawls which exists at the beginning 
of the active period. Since, during the active period, 
no force tends to decrease the angular velocity of 
the pawl while that of the rotor is decreasing, the 
pawl moves on out into its active position. 

The question now arises as to whether there is suf- 
ficient time during the active period for the pawls to 
attain their locking positions. Since the complete dif: 
ferential equation of motion of the pawls is not di- 
rectly integrable, a minimum angular displacement of 
the pawls during the active period may be approxi 
mated by neglecting the effect of forces A and ¢. 
This is equivalent to assuming that the pivot axis of 
the pawl passes through its center of gravity. 

As shown in the Appendix, there is sufficient time 
during the first half of the active period for an 40 
gular displacement of the pawls of 





(k2/Rr + cos go) (2) 


A = 
1 2 in do 


Also, there is sufficient time during the entire active 
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riod for an angular displacement of the pawls of 


2 (k2/Rr + cos ¢o) 
RR cnet. i ee 


qT sin ¢o 












It is important to note that combining Equations 1 
with 2 or 3 gives 






heey pee Sey peg? .. (5) 






= 4A6, Ter 





These quantities are also independent of the angular 
xeeleration of the rotor. Therefore, no matter how 
npidly the rotor decelerates, there may always be 
sufficient time for the pawls to take up their locking 
positions. 

As a design example, assume that such a coupling 
tas four pawls and five ratchet teeth. Then, the 
mgle between locking positions of the rotor will be 















Nomenclature 


R = Radius from axis of rotation of rotor to pivot 
axis of pawl 

r = Radius of center of gravity of pawl from its 
pivot axis 

t= Time 

t) = Time at beginning of active period 

t, = Time at end of first half of active period, when 
o = a, — 0 

t. = Time at end of active period 

a= Angular acceleration of rotor, assumed to be 
constant during active period 

k = Radius of gyration of a pawl about its pivot axis 

¢= Angular displacement of a pawl relative to rotor 

é= Angular displacement of rotor 

o = de/dt = Angular velocity of rotor 





















18 degrees. Suppose that the angular displacement 
of the rotor during the first half of the active period 
should be 15 degrees, or 7/12 radian. Values of k, R, 
rand 4) would then be chosen so that 







K2/Rr + cos¢o _ = 
2 sin $0 — 12 CeoeoeesteseseeeesesOseenreneees 








This may be done quite readily with four variables 
to manipulate. 

It should be noted that when a pawl first engages 
with one of the ratchet teeth, the force exerted on 
the pawl by the tooth is in such a direction as to 
further engage the pawl, and this force will remain 
Small until the pawl is fully engaged. This mini- 
mizes the danger of the ratchet teeth’s being chipped 
by a partially engaged pawl. 


ConcLusION: The preceding discussion has shown 
how the coupling described meets the first four re- 
quirements of such a device. With reference to the 
fifth requirement, a low manufacturing cost, the only 
really essential machine work on this design, with 
the exception of fitting it to the motor shaft, is the 
facing of the mating surfaces of the two disks, drill- 
ing and tapping for the screws, and drilling the disks 
and pawls for the pins. No fine clearances are re- 
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quired. Probably, the larger the clearances the more 
reliable the device will be. 

The pawls may be steel or malleable castings and 
need not be made of stainless material if stainless pins 
and washers are used. Thus, there would be no mov- 
ing contact between parts that might rust. 


APPENDIX: If the angular acceleration of the pawl 
is referred to the rotating member, it may be shown 
that 





k2 d2¢ 


ne oe = — a (k2/Rr + cos ¢) — w? sing ....(7) 
“ 








The motion of the rotor is described by the equation 
dw 
dt 


SRE ONCE: re Meee > (8) 


These two equations are the basic ones describing 
the operation of the device. 
Integrating Equation 8 gives 


i SO A os oie ees =a ee eee oh (9) 


At the beginning of the active period when ¢ = ft, = 
0, = wo. Hence, c; = wo and 





wo = at + wa (10) 
Since 
dé 
o> — (11) 
dt 
de 
— = at + wo (12) 
Integrating Equation 12, 
at2 
¢é= rs + aot + Cs... (13) 


Since, at the beginning of the active period when 
= 0,6 = 6 and cy = 6, 


2 


at 





At the end of the first half of the active period when 


Fig. 2—Force diagram for one of the pawls shown in 
its inactive position, decelerating counterclockwise 
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t = t,, = 0. Substituting these values in Equa- 
tion 10 and solving for ¢ gives 


@90 


i =-- weer errr ye re (15) 
a 


Substituting this in Equation 14 and solving for the 
angular displacement of the rotor during the first 
half of the active period, 

wo" 


46, = 6,5 — % = - 
2a 


(16) 


Referring now to Equation 7, at the beginning of 
the active period when t = ty = 0, d?¢/dt? = 0, 
@ = ¢ and » = a. Substituting these values in 
Equation 7 and solving for wo?/a 


Wo" (k2/Rr + Cos ¢o) 





a sin ¢o 
Substituting this in Equation 16 gives 


(k2/Rr + cos ¢o) 
a6, = * seh (18) 


2 sin ¢o 





Equation 17 is satisfied by either positive or nega- 
tive values of the angular velocity of the rotor. Hence 
it can be shown that during the second half of the 
active period, the angular displacement of the rotor 
is equal to that during the first half but in the reverse 
direction. Thus 

(k2/Rr + cos ¢o0) 


46, =—_- 462 = 2 si ° (19) 
SIN do 





This is Equation 1 appearing in the preceding ex- 
planation. 

In order to approximate the minimum angle 
through which a pawl may turn during the active 
period, to determine if there is sufficient time for a 
pawl to take up its locking position during that 
period, reference is made to Equation 7. Since this 
equation is not directly integrable, the terms con- 
taining cos ¢ and sin ¢ will be neglected. This is 
equivalent to assuming that the pivot axis of the 
pawl passes through its center of gravity, or that 
r = 0. Then Equation 7 becomes 


d*¢ 
dt2 


 . @ s 


Integrating this equation gives 


. dg 
— = — at +d, (21) 
at 


At the beginning of the active period, when ¢ = 0, 
d¢/dt=0 and hence b,=0. Equation 21 then becomes 


d 
p... 4 = — at ; (22) 
at 


Integrating again, 


at2 


¢$>- + be 


At the beginning of the active period, when ¢ = 
= dp. Hence, Equation 23 becomes 


at2 


* 2 =~ 2 


The angular displacement of the pawl at the end 


of the first half of the active period is then found by # 


substituting ¢ = ¢, from Equation 15, or 


wo” 


4g, = 1 — Go = — 2 
a 


or, substituting Equation 17, 





(k2/Rr + cos ¢o) 
2 sin go 


4¢i = (26) 


This is Equation 2 appearing in the earlier discussion. 

Similarly, the possible minimum angular displace- 
ment of a pawl during the entire active period is 
found to be 


2wo* 
Age = 2 — go = — 
a 


or, substituting Equation 17, 


2 (k?2/Rr + Cos ¢o) 
Ags, = - : bis, (28) 
SIN go 





This is Equation 3 appearing in the preceding dis- 
cussion. 


New Blower for Steel Works 


ARGE blast furnace turbo blower, recently in- 
stalled by Dravo Corp. Machinery Division 4 
the Edgar Thomson Works of Carnegie-Illinois Sted 
Corp., has joined two others placed in operation dur 


ing the 1943 expansion program at this mill. Th 
new De Laval machine has a capacity of 121,000 
cubic feet of blast air per minute while the other tw? 
can each supply 90,000. The turbo blowers are de 
signed for 650 psi steam and 750F at the throttle 
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By Dietrich W. Botstiber 


Chief Mechanical Development Engineer 
Piasecki Helicopter Corp. 
Morton, Pa. 


Helicopter Drives 








.-- mechanical transmission system com- 
bines light weight with high safety factor 


AVING passed the “Kitty Hawk” stage, the 
H modern transport helicopter is much more 
than just a strange contraption. Its perform- 
ance is so unique in almost completely eliminating 
the limitations of terrain and space that its place 
in the transportation system of the future is beyond 
any doubt. Now the engineers are faced with the 
task of shortening the span between today and the 
time when helicopters are common carriers as rail- 
roads, automobiles, or fixed-wing aircraft. 
Mechanical transmission of power is used in the 
helicopter to a far greater extent than on other 
types of aircraft. There is, therefore, a wide field 
for drive design and development work in this indus- 
try. Requirements for weight reduction, operating 
safety, and operating efficiency, become highly acute 
on items that on other types of equipment are of 
minor importance. 
Prior to a consideration of drive problems, a brief 
review of the characteristics of the helicopter itself 
18 pertinent. The idea of a rotating wing is not new. 
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When it was first considered, centuries ago, power 
limitations prevented its development. Later, in the 
twentieth century, engines of sufficiently light weight 
and adequate power became available, but new limi- 
tations arose because of the difficulties encountered 
in controlling the aircraft. 

In 1936 the Focke-Wulf helicopter was flown 
successfully in Germany. It used cyclic pitch control 
for its two rotors which were arranged on the ends 
of booms at each side of the fuselage, Fig. la. This 
two-rotor arrangement eliminated the need for a spe- 
cial device for counteracting the rotor torque, since 
the two rotors turned in opposite directions. 

In 1941, Platt LePage completed a similar type 
of helicopter in this country. 

In 1939, Sikorsky flew his first successful helicop- 
ter. It also used cyclic pitch control, a separate rotor 
of small size being arranged at the tail for conterac- 
ing the torque of the single lift rotor, Fig. 1b. 

During the war, Flettner in Germany experimented 
with laterally disposed intermeshing rotors, Fig. 1c 
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and in 1944 the Kellett helicopter, based on principles 
similar to the Flettner ship, was completed and 
flown. In the same year Hiller produced the first suc- 
cessful American helicopter with two coaxial lift 
rotors, Fig. 1d. 

Early in 1945, Piasecki flew the first tandem heli- 
copter, Fig. le, marking a new era in rotating wing 
aircraft development. Piasecki, in 1943, had com- 
pleted and flown a single-rotor ship that served for 
studies and development and finally led to the con- 
ception of the tandem principle, which since then has 
proved its outstanding advantages. 

Design of a helicopter may be divided into six 
basic groups: Fuselage, rotor system, control system, 
equipment, power plant, and power transmission. 

Fuselage, equipment, and power plant are of a 
nature comparable to those for fixed wing aircraft al- 
though the different flight conditions of the helicopter 
have a marked effect on their design, and thus pro- 
duce essential deviations in even these groups from 
conventional aircraft arrangements. 

Control system of the helicopter bears little re- 
semblance to that of fixed-wing aircraft. This is due 
to the difference in flight conditions and also to the 
fact that the lift system of the helicopter is subjected 
to dynamic and fluctuating loads—in contrast to the 
-more static nature of the fixed wing—leading to 


(c) Laterally disposed 
intermeshing twin rotors 


different design conditions. ; 

Replacing the wing of conventional aircraft, the 
rotor of the helicopter has little in. common with 
a conventional aircraft wing except for certain basic 
aerodynamic characteristics. 


A Power Transmission Unique to Aircraft 


The power transmission system, a component usual- 
ly not found in conventional aircraft, is as character- 
istic of the helicopter as the lift rotor and its con- 
trols. Development of the transmission system, 
however, followed a different line, since its design 
originally could be based on principles evojved a long 
time previously and developed and tested under 
similar, though not equally severe, operating require- 
ments. 

Engine power must be transmitted to the rotors, 
with a reduction in speed. Also, the engine must be 
started idle — disconnected from the rotors — after 
which the rotors must be brought to full speed in a 
gradually accelerating process. In flight the rotors 
must be free to rotate if the engine speed is appreci- 
ably reduced or if the engine fails. The transmission 
system therefore contains several basic components, 
which perform these functions; these components 
may be designed into one or more combined units. 


(6) Single rotor with tail rotor 


Fig. 1—Evolution of heli- 
copter rotor configurations 


(d) Cooxial counter-rotating 


rotors 
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On all existing helicopters the transmission system in Fig. 4, or the single and two engine tandem con- 


















t, them is designed with purely mechanical components, using figuration in Figs. 5 and 6, are generally applied on 
witha gears for speed reduction or change in shaft direc- large-size ships. 
basic tion, friction clutehes for the gradual starting of the All these arrangements show the basic components 

rotors, and conventional type free-wheeling units to of the helicopter drive: friction clutch for starting, 

prmit autorotation of the lift rotors. Hydraulic overrunning clutch for autorotation, gearing for speed 
couplings and torque converters so far have not war- reduction and change of direction, and shafting for 

ranted the weight increase that would result from connection between units. Individual design of these 
isual.g their application. Variable speed ratios, such as pro- units, and their relative arrangement within the drive 
acter. Vided by a hydraulic torque converter, could favorably system, are governed by the operating conditions 
: con. affect engine efficiency, could improve flight per- of the rotor configuration used and the character- 
stem, formance in certain specific cases, and could reduce istics of rotors and power plant. By suitable arrange- 
esign§y Wear of the engine. However, the additional weight, ment of the starting and overrunning clutches in the 
long aud the power losses in the converter, offset these system it is possible to start the helicopter with 
inder y possible advantages. either one of two engines, to continue flight with only 
juire- one engine, or to change to autorotation in case of 

Typical Helicopter Rotor Drives engine failure. 

tors, Friction clutches used on helicopters may be (1) 
st be § Schematic pictures of typical helicopter drives are centrifugal, with pressure between the friction mem- 
after @ shown in Figs. 2 to 6. The single rotor drive with bers depending on the speed of rotating parts, or 
in a @ vertical engine represents a simple solution for small (2) constant torque, with constant predetermined 
otors @ helicopters, Fig. 2. For larger single rotor arrange- pressure applied by an actuator controlled by the 


reci- 
ssion 
ents, 
rents 
ts. 









ments the engine is usually set horizontally in order 
to obtain a suitable center of gravity location and to 
avoid obstruction of cabin space, Fig. 3. Two-rotor 
configurations with either one or two engines, such 
as the laterally displaced intermeshing configuration 
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Fig. 2—Above—Single-rotor drive with vertical engine 


Fig. 3—Below—Single-rotor drive with horizontal engine 





pilot. Each system has its own operating character- 
istics which may be used to advantage for specific 
applications. The friction surfaces are usually sin- 
tered metallic material running against steel. 

Several principles are employed in design of over- 


Fig. .4—Twin ho bo disposed rotor 
drive system with two horizontal engines 
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Fig. 5—Twin tandem rotor drive with single engine 


run clutches, the most familiar being the roller type, 
which has been used extensively on automotive 
drives. The roller type is considered best suitable 
for long periods of overrunning at high speeds, such 
as when a two-engine ship flies on only one engine, 
or when a ship is being towed with its engine idling 
or stopped. Capacity of the roller type overrun clutch 
is limited by the surface stress of the rollers on the 
circular races. This surface stress is a function of 
transmitted torque, working radius of the clutch, 
roller diameter, and race diameter and length of con- 
tact. The operating speed also increases this stress, 
because of centrifugal force on»the rollers. The ad- 
vantage of this type overrun clutch is the uniform 
wear of the cylindrical rollers, which tends to main- 
tain the operating characteristics of the clutch even 
when wear occurs on the driving members. 

The sprag type overrun clutch has greater power 
transmitting capacity than a roller clutch of the 
same size, but in prolonged high-speed overrunning 
the local wear of the sprags tends to change the 
working surfaces, adversely affecting the capacity 
and safety of this clutch in the driving condition. 

Other overrun clutches are based on the principle 
of a self-energizing friction clutch. Where such an 
overrunning clutch can be combined with the main 
starting friction clutch, a highly efficient design may 
be obtained. 

The spring type overrun clutch, which operates 
on the principle of a self-energizing brake band 
wrapped around the brake drum several turns, has 
good mechanical qualities but its weight appears to 
be high compared with most other types. So far, 
no application of this type overrun clutch has been 
made on a production helicopter. 

In shafting and universal joint design, in addition 
to torque capacity and operating safety, the question 
of vibration control is of serious concern to the de- 
signer. Generally, the tendency is to make the shaft 
as rigid as possible, and to apply universal joints for 
flexibility. Rigid shafts are dural tubes of large 
diameter with thin walls. The diameter usually is 
determined by vibration considerations rather than 
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Fig. 6—Twin tandem rotor drive with two engines 


by stress requirements, the wall ‘thickness being a 


matter of resistance against buckling plus sufficient 


ruggedness for handling and service. 

Some universal joints provide full uniformity of 
speed regardless of break angle, others possess in- 
herent cyclic speed changes as a function of the break 
angle. Depending on the accuracy of alignment and 
on the rigidity of the supporting structure, the one 
or the other type will be selected. The choice may be 
made from any of these types: 


1. Constant-velocity ball joint (Bendix-Weiss, Gear 
Grinding Machine Company-Rzeppa) 
. Cardan (Mechanics, Spicer) 
. Flexible disk (Thomas, Hardy) 
. Gear (Barcus, Poole, Waldron, Sier-Bath, etc.) 
. Crutch (automotive manufacturers) 
. Special designs, both foreign and U. S, A. 


Space does not permit discussion of the specific 
pros and cons of each type and its suitability fr 
different applications. However, certain essential cor 
siderations should be mentioned. Only where tht 
transmission arrangement contains an inherent break 
angle of major size (several degrees) will the cor 
stant-speed feature of some types of joints be d 
material advantage. Usually.the shafting can be ar 
ranged so that the cyclic speed variations are cal 
celed out by use of two joints with the same breal 
angle. Design considerations should be directed 
principally toward elimination of wear and frictid 
and with a view to maintenance requirements. 

Gears and gear cases are a most important pat 
of the transmission system of any helicopter. Gear 
ing is mainly of two types, spiral bevel gears ant 
spur or helical planetary units. All power-transmit 
ting gears in helicopter transmissions are made t 
the highest standards of accuracy, with metallurgicd 
processing designed to meet the extreme requirements 
of wear and fatigue resistance. Accuracy and ull 
formity of the gear teeth is essential to insure ful 
utilization of the entire tooth face for load carrying 
The manufacturing process, therefore, must be plat 
ned to prevent or eliminate any distortion of the ge#! 
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1es 


as inheat treating. Distortion may be reduced by nitrid- 
ing, in which the temperature is sufficiently low. A 
ty of safer way to obtain maximum strength and accuracy 
ss in- @ 8 to grind the teeth after all heat treating has been 
break @Cmpleted. Extensive Stresscoat tests have proved 
t and that the uniformity of load distribution is vastly 
superior on a ground gear. The surface compression 
obtained in nitriding and case hardening increases 
the fatigue resistance of the gear by superimposition 
of a compressive stress, which reduces the effect of 
rear Mthe cyclic load variation. A similar effect is obtained 
by shot peening. 

Requirements for weight reduction and operating 
safety on helicopter transmissions are increased to an 
extent unknown with any other type of machinery. 
enerally, a helicopter transmission will have about 
me-twentieth the weight of an industrial transmis- 
ecifie Hsion of equal power, speed and gear ratio. Its useful 
y for@Service life will be less than that of an industrial 
| con Mransmission, but during the pre-estimated life period 
> th #it must perform with an incomparably higher degree 
preak Mof safety. This conflict beween two opposing require- 

con @ments— weight reduction and operating safety — 
ye of Mmakes it necessary to apply the most accurate avail- 
e at Mable methods of stress analysis and development 
cal: Mtesting. 
oreaki An inherent advantage of the helicopter is that a 
ectelMmajor portion of its testing may be done on the 
ictioMéround or hovering at low altitude. As far as the 
irive system is concerned, such tests facilitate tho- 
ough studies of vibration criteria, load fluctuations, 
jear@Pehavior of mounting, and installation of the drive 
; aniiBystem units with respect to each other and to other 
smit @Pomponents of the ship. 
ie tH Gear cases may be tested for certain functions by 
giclf#unning at normal speed without load. Such a test 
nents proves proper functioning of the lubrication system, 
uni@™il seals, breathers, and .auxiliary drives. For test- 
, fullng the load-carrying capacity and endurance of a 
ying Pear case, these major methods are available: 
plan 
geal 






e one 
ay be 


tc.) 

































part 


1. Testing in the helicopter, in flight or hovering 
2. Testing in the helicopter tied to the ground 
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Fig. 7—Left—Test stand for helicopter transmission 
cases, employing locked-in torque loading principle 





Fig. 8—Above—Test stand for shafts and couplings, 
with locked-in torque 


Fig. 9—Below—Shaft and coupling test > etna 
using strain gages to measure twist in shaft 





3. Testing by a special test stand simulating the 
rotor loads on the ground 

4. Dynamometer testing 

5. “Back-to-back” testing with locked-in torque. 


The first two methods are very expensive and 
not applicable for accelerated testing at increased 
load. The third method is more economical and may be 
used with overload, but still represents an expensive 
procedure. Dynamometer tests are valuable for highly 
accurate laboratory test set-ups, but at high power 
rating and for continuous production testing the cost 
is prohibitive. 

Most economical method for applying full operat- 
ing load on a gear case at full speed is the “‘back-to- 
back” method. In this arrangement the power from 
the gear case on test is carried over another gear 
case with the reciprocal gear ratio back into the 
drive. The drive motor provides only enough power 
to overcome the losses in the gear case on test and 
in the test-stand mechanism. This arrangement may 
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be built up by two gear cases of the same type, one 
of which receives the load in the opposite direction. 
The basic idea of this arrangement has been used for 
many years in testing electrical machinery. In such 
applications, one of the machines is used as a genera- 
tor and one as a motor. The automotive industry 
also has adopted the principle for production testing 
of gear cases. 

In practical applications it usually proves more 
advantageous to build a test stand which only takes 
one gear case, instead of using two of identical type 
with one acting in reverse. A gear arrangement of 
opposite gear ratio, opposite direction of rotation, and 
opposite shaft angle is built into the test stand unit. 
Torque load is applied by a device which loads the 
entire mechanism within itself. 


Torque-Loading Test Methods 


Several methods of applying this torque load and 
for measuring its value have been devised. One meth- 
od is based on the principle of a differential gear 
having a stationary planetary gear which is rotated 
by a certain amount in order to apply a direct load 
on the drive shafts which carry the sun pinions. The 
torque may then be measured by strain gages attached 
to one of the shafts in the circuit and transmitted 
to an indicating instrument through slip rings. An- 
other torque-loading device consists of a pair of 
helical gears, one of which is axially moved, thus 
producing a relative rotation to the other gear. The 
amount of the torque is measured by hydraulic pres- 
sure which is used to perform tHe axial displacement 
of the gear. Fig. 7 shows a test stand used for heli- 
copter transmission testing. This device uses a fully 
mechanical arrangement for applying the torque load 
on the gear case. The torque value is indicated by 
measuring the deflection of a shaft within the circuit 
by a simple leverage ratio. Deflection of the shaft 
is amplified and shows the torque in inch-pounds 


directly on a dial. This type of load test stand ; 
economical and provides a simple means of applying 
torque load for the patterning procedure of spira 
bevel gears, and for applying static loads on the com 
pletely assembled gear for stress and deflection tests 

Stress and deflection tests by application of , 
static load on an assembled gear case are a major 
activity. Information on misalignment of gears ani 
bearings under load provides data for design improve 
ments. Deflections produced by these static loadings 
may be measured by various methods, the simples} 
one being the application of dial indicators to the 
points where deflections are expected. Further meth 
ods are the use of electric strain gages or brittle lac 
quer applications. 

In addition to the tests performed on complete 
gear case assemblies, most individual transmission 
components must undergo thorough testing before 
application in the helicopter. Some of these tests 
are destructive and are carried out in order to find 
the ultimate load capacity of the part involved. Tests 
must be planned in accordance with the type of load 
which the part will receive in actual service. Figs. 
8 and 9 show portions of a test stand used for en- 
durance testing transmission shafts and flexible 
joints. This test stand works by the locked-in torque 
method. Five hundred hours of running are required 
at carefully calculated overloads in order to pie 
duce a fatigue failure within a reasonable time, and 
from the data given by these tests the actual serv- 
ice life of the parts under flight conditions may re- 
liably be calculated. 


Shock Load Shaft Testing 


Another test stand which was used for applying 
shock loads to a shafting assembly is shown in Fig. 10. 
A shock load is applied by dropping weights of cal- 
culated value from a certain height. The resulting 
shock load, and the stresses indicated by the strait 


Fig. 10—Test stand for shock-load testing of shafts and coup- 
lings: (a) prior to and (b) during shock-load application 
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fig. 11—Fatgue test stand for rotor blade elements 


gages, are then evaluated to calculate the capacity of 
the shaft under specific overload conditions that may 
ocur in flight. 

A test stand for endurance testing rotor blade 
dements is shown in Fig. 11. Here a static tension 
load is applied while an oscillating bending load is 
superimposed. In this way the bonding of the wooden 
jlade structure to the steel spar is tested in fatigue 
loads equivalent to those encountered in flight. The 
complete rotor blade is tested on the ground by an 
arrangement shown in Fig. 12, and also in flight. 
The blade is mounted on the rotor hub, and supported 


Hydraulic Power 


OWER steering, while not new in heavy auto- 
Porte equipment, has not previously been ap- 

plied to modern high-speed cars. The Hydra- 
guide power steering mechanism, made by Gemmer 
Mfg. Co. and currently being installed on some Chrys- 
ler cars, requires 40 per cent less steering wheel 
movement and 75 to 80 per cent less effort to turn 
the wheels. Power control is instantaneous in re- 
Sponse to steering wheel movement and when the 


# Wheel is released after a turn, the car recovers nor- 


Mally as with conventional steering gear. 

The Hydraguide consists of two basic units: (1) 
The standard worm and roller mechanical gear with 
& hydraulic power device and valves built into the 
one housing and (2) an engine-driven Eaton hydrau- 
lie oi] pump combined with an oil reservoir and filter. 
When the engine is not running the car steers in the 
Conventional manner; hence, it can be steered safely 
ifthe power should fail. 

A flexible fork type coupling, cushioned in syn- 
thetic rubber, joins the steering wheel shaft and its 
&tension in the steering gear housing, Fig. 1. The 
®xtension shaft is mounted in a spherical bearing so 
its lower gear end can float several thousandths of 
@1 inch laterally to operate the valves that control 
the application of power. Ldwer end of this floating 
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Fig. 12—Setup for testing complete rotor blades 


during calibration of the strain gages by a beam 
which relieves the blade of all stresses; the rotor is 
then operated on the ground at full speed with cy- 
clically changing control settings. A stress oscillo- 
graph is obtained by such tests, and a similar oscillo- 
graph is taken in flight, revealing the stresses in the 
blade during severe actual flight maneuvers. 

The entire field of testing transmissions and trans- 
mission components, and the evaluation of test re- 
sults for application to design data forms an ex- 
tensive field which is of particular concern for the 
design of helicopter drive systems. 


Steering for Cars 


Fig. 1—Sketch showing relationship of various elements 
of Hydraguide hydraulic power steering. System fails 
safe, permitting manual steering when required 
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Fig. 2—Above—Simplified valve operating diagram. 
Valve block is shown in positions for neutral, a, full 
distributor, 5, partial power, c, and full power, d 


Fig. 3—Below—Schematic oil flow diagram of hydrau- 
lic steering unit in full power position 
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shaft is connected to the worm through a pair of 
gears having elliptoid-form teeth. 

Mechanical resistance to turning of the wheels 
causes the floating gear to move sidewise in a plane 
tangent to the two pitch circles and operate the con- 
trol valves by means of a valve block attached at the 
upper end of the shaft. Separation of the gears is 
prevented by an eccentrically adjustable back-up 
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roller behind the block. Side movement of the con- 
trol block may be in either direction, depending on 
which way the steering wheel is turned. Only 0.003- 
inch movement of the valves is necessary to start 
application of hydraulic pressure to the cylinders 
which power the steering gear. Application of steer- 
ing effort from the hydraulic cylinders is by means 
of an auxiliary power arm attached to the pitman 
shaft between the roller gear and the pitman arm. 
To allow for accurate movement of the power arm, a 
hardened roller, needle-bearing mounted, is provided. 


Valve Block Moves Pistons 


Two valves are used for each power cylinder, Fig. 
2. One—the distributor—directs oil to the proper 
cylinder and the other—a reactor—controls the oil 
flow and pressure and regulates the ratio between 
manual and hydraulic torque. The distributor valve 
must be fully displaced before the reactor valve 
moves. Each of the valve pistons is provided witha 
collar which bottoms on the valve sleeves to limit its 
maximum movement. The distributing valves ar 
connected through an internal passage and, with the 
valve block interposed between them, are balanced 
so as to slide freely with the slightest movement of 
the valve block. 

The first movement of the steering shaft swings 
the valve block and moves the distributor piston ful- 
ly, Fig. 2b. Further displacement of the gear acts 
on the unrestrained end of the block to move the re 
action piston in the same direction, Fig. 2c and 4. 
The oil flow diagram for the power position, Fig. 3, 
shows the relationship of the power cylinders, valve 
operating gears, valves, oil pump, reservoir, high- 
pressure relief valve, and flow-control valve. The lat- 
ter is a spring-loaded piston valve with an orifice t0 
insure delivery of a uniform quantity of oil to the 
steering unit irrespective of variations in engine 
speed. This reduces the load on the pump from 60 to 
75 per cent, saving power at high engine speeds. 

With this design, it is possible to use a much lower 
overall steering gear ratio without sacrificing ©a5Y 
handling at low speeds or when parking. The first 
design will have a ratio of about 16 to 1 compared to 
a 26 to 1 ratio now in common use with low-pressure 
tires. Experimental cars are being driven success 
fully and safely with as low as 9 to 1 gear ratios. 
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ITH the advent of large track-type logging 
machinery, tractor-mounted logging winches 
were developed which were smaller in overall 
dimensions than anything used previously in the 
woods. Tractor horsepower has approximately doubled 
in the last ten or twelve years with no practical in- 
crease in tractor size. As a result, clutches and brakes 
of tractor-mounted equipment remain essentially the 
Same size as early models, but must handle greatly 
increased line pulls. This necessitated handling gear 
refinements and in some cases made the use of self- 
energizing handling gear mandatory. 

The free-spooling planetary winch, Fig. 1, mounts 
on the rear face of a track-type tractor and is used 
for light logging and general skidding work. In op- 
eration, the drum shaft and the sun gear, Fig. 2, are 
driven through a gear reduction set by the power- 
take-off shaft of the tractor. The planetary gear set 
Serves as a clutch and as a further gear reduction. 
The two operating drums are side by side and one of 
the two drums must rotate whenever the tractor mas- 
ter clutch is engaged. When the clutch drum, which 
‘8 part of the planet cage, is restrained from rotating 
by a contracting brake band, the planet pinions act 
48 idlers between the sun gear and the internal drum 
ear, rotating the cable drum. 

For general use, a two-lever hydraulic control sys- 
tem has been devised with one lever for each drum. 
For special cases the need: arose for a single-lever 
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interlocked control which would have the following 
positions: 


1. Neutral—brake on and clutch off. 
2. Free Spooling—brake off and clutch off. 
3. Spooling in—brake off and clutch on. 


With heavy line pulls and the accompanying loose 
end band loads encountered, coupled with lever travel 
limited both by the “comfort zone” for the operator 
and physical limits imposed by the structure of the 
tractor itself, the design of such a single-lever con- 
trol was recognized as a difficult problem. A han- 
dling gear set was designed with the clutch operating 
lever pivoted about the brake spring. Using this 
system, the same operator effort released the brake 
and applied the clutch. Because of limited lever 
travel, the force required by the operator to release 
the brake for free spooling (by compressing the heavy 
brake spring) was too great for comfort. An effort 
to reduce this force resulted in too little band clear- 
ance and created a drag in the free spooling posi- 
tion which could not be tolerated. 

The handling gear was then redesigned with a 
conventional contracting band on the clutch drum. 
The brake rigging, however, consists of two bands 


Fig. 1—Above—Planetary logging winch shown 
mounted on rear face of tractor. uipment is 
used for light logging and general skidding work 
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Fig. 2—Above—Cross section drawing through winch 
showing power take-off drive and planetary gearing 


Fig. 3—Below—Handling gear for planetary winch 
showing energizing and holding brake bands, clutch 
band, spring and linkage to brake and clutch bands 
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on the same drum, a holding band and an energizing 
band, Fig. 3. The energizing band is narrow and is 
actuated by a spring of low rate. The tight end of 
the energizing band is connected by means of a crank 
to the loose end of the holding band. The only con- 
nection between the brake rigging and the hand lever 
is through the brake release arm by which the brake 
is loosened for free spooling. During the spooling-in 
cycle, the brake drum is permitted to drag against 
the loose ends of the bands. 


Continuous Operation Possible 


It was realized that this design did not fulfill the 
original specification for clutch-on—brake-off position. 
However, the drag, being against the loose ends, 
would tend to further loosen the bands resulting in 
an unusually small amount of heat being generated. 
It was felt that this small amount of heat coupled 
‘vith good heat dissipation would permit continucus 
operation of the winch without developing excessive 
temperatures. 

Generally, the critical factor of a dragging brake 
is the adequate dissipation of heat generated during 
the winching-in or dragging part of the cycle. Pre- 
vious to the design of the self-energizing handling 
gear, tests were made by lowering a known load 
against the brake. It was found that the brake drum 
could absorb approximately 74% hp with a leveling- 
off temperature of about 600 F. which was, of course, 
excessive. Lowered coefficient of friction, (or fad- 
ing), and rapid lining wear were pronounced. 

Fundamental brake calculations made previous to 
the construction of the self-energizing handling gear 
showed that the tangential load imposed on the brake 
wheel by the spring when the brake was dragging 
was approximately 350 pounds. This resulted i 
under four horsepower to be dissipated. Consider 
ing, too, that in actual operation the “winching-in’ 
cycle at a maximum is well under 50 per cent of the 
working day, it was felt that construction of a pilot 
model with the self-energizing brake was justified. 
Tests made after construction proved the calculations 
and the worth of the new handling gear. 


Operator Effort Effective 


The arrangement permits the operator to utiliz 
his full effort to apply the clutch during the spool- 
ing-in cycle. Lever travel is reduced by half since, 
during this phase of the operation, the operating 
lever pivots about a fixed point instead of a movable 
point (brake spring pivot) as in the previous hal 
dling gear. 

For spooling-out line the operator has only the 
low-rate brake spring to compress. Since the effort 
is small, the mechanical advantage was reduced 8° 
that the necessarily greater’ loose end movement re 
quired to free spool the two brake bands was ob 
tained. The net result is a handling gear system 
easy to operate, without excessive lever travel and 
without excessive generation of heat. 
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Endless cable links, utilized in a novel manner, 


form the flexible member of the coupling, right, de- ERIE 



























































ion, signed primarily for transmitting high torques be- 

ids, tween connected shafts having as much as five-degree 

in angular misalignment. In the 7-inch diameter unit 

ed. illustrated, which was tested under three-horsepower 

led pulsating load at 85 rpm, no measurable wear was 

(us @ encountered after a 700-hour run. : : : , 

ive Major features of the link design are its simplicity mec, the coupling also has been built with links wound 
of adjustment and ability to absorb shock and torsion- with thin-gage stainless steel strip. The strip was 

ake al vibration. Should wear occur in the linkage system, found to be as efficient as the steel cable and less 

ing tightening of the bolts re-establishes the desired link costly inasmuch as the cable must be hand woven. 

re- tension by expanding the link eyes shown in the draw- 

ing ing below. Each flange of the coupling has four bolts 

pad alternately spaced with respect to the flanges. On 

um each bolt are two split brass eyes with chamfered 

ng- bores and four tapered washers so mounted that 

"Se, tightening the bolts increases the diameter of one or 

ad- both of the eyes. In this way backlash takeup ad- 
justment divides the load between the links, the eye 

to for the looser link expanding to equalize the tension. 
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Copy Tape 
(supply spool) | Roller 


Spring Loading 
Adjustments 


Floating rotor simplifies precision feeding of the 
spindle for the electric-motor drilling unit illustrated 
above. Movement of the upper rack by the crank 
provides the feed through a micrometer adjustment 
on an’arm attached to the rack. With the unit and 
arm adjusted with respect to the work fixture, precise 
depth of feed is obtained by adjusting the microm- 
eter screw which engages a thrust bearing on the 
back end of the spindle. After the feed cycle is com- 
pleted and the crank released, the spindle returns be- 
cause of the centering action of the motor magnetic 
field on the rotor. Designed by Black Drill Co., this 
traversing shaft motor has a maximumgtravel of one 
inch. The bottom rack shown in the illustration feeds 
a second unit similarly but in the opposite direction 
for a twin countersinking operation. 


Original Tape Motor 
(supply spool) f 


_Lamp House 


Driven 


Original Tape 
(take-up spool) 


\ 
Idler Rollers 


Copy Tape 


Driven Roller’ (take-up spool!) 


Time-base reducer, below, foreshortens or re- 
duces the time scale 100 times to facilitate checking 
or initial interpretation of test data such as oscillo- 
graphic records. For instance, recording of certain 
rapidly varying phenomena requires a chart speed of 
2 inches per second, requiring nearly 100 feet to ob- 
tain a record of a single run. Plotting a complete 
detailed analysis of such a record requires approxi- 
mately two days. Slow variation of any test condition 
might not become apparent until the analysis is com- 
pleted. The time-base reducer, however, produces a rec- 
ord that shows quickly the overall picture of the degree 
of success of the test run, indicating the advisability 
of proceeding with the current operations or the na- 
ture of the changes that should be made for the next 
run, 

This reducer is a photographic continuous con- 
tact printer in which the record and “copy” paper 
or film are moved at differential speeds past a light 
slit. Both are drawn by roller feed between two semi- 
cylindrical drums. One drum contains a 1/64-inch 
light slit and the other is pressure loaded by springs 
to maintain contact of the paper during printing. 
The light source behind the slit consists of three pilot 
type lamps arranged in line with the slit. Width of 


Motor Coupling 


MACHINE DesiGN—aApril, 1951 











the slit is about the average width of a line trace on 
the record. As the line crosses the slit it throws a 
shadow on the paper being exposed, retracing photo- 
graphically a line which moves transversely with the 
same magnitude as the original line but with increased 
slope due to the speed of the printing paper being less 
than that of the record. Traces having slopes greater 
than 45 degrees do not reproduce clear traces, vertical 
traces not being resolvable because of approximate 
coincidence with the slit itself. 

Power for the reducer is supplied by a 1/20-horse- 
pwer motor driving two sets of gears through a 


worm-gear reducer. Each gear train drives a feed 
roller, the chart feed roller being driven ten times 
faster than the printing roller. When the copy print 
is rerun to make a positive print, the latter also 
copies at a 10:1 ratio, making a final reduction of 
100:1 of the original record. The two take-up spools 
are connected by pulleys and rubber belts to their 
respective roller feeds. These belts are fitted to 
provide take-up tension only. The two supply spools 
are similarly fitted with pulleys and belts, friction 
braked to stationary pulleys. This drive arrangement 
is shown in the bottom view of the unit. 
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Two-way spring clutch and magnets motivate 
the unusual reversible motor above. It starts instant- 
ly upon closing the contacts and stops similarly with- 
out a coasting period, making it adaptable to posi- 
tioning applications. Inasmuch as the magnet im- 
pulses are imparted at the frequency of the a-c sup- 
ply, Seemingly continuous operation of the slow-speed 
output shaft is obtained from the impulses. 
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When energized by one of 
the magnets, the spring 
clutch, shown in the drawing 
above, turns the wormshaft 
by gripping the shaft with 
each minute pulse in one di- 
rection and slipping in the 
other direction. The second 
magnet produces reverse oper- 
ation by engaging the op- 
posite end of the clutch 
spring. Having no backlash, 
the clutch is free in one direc- 
tion but grips rigidly in the 
other during actuation of the 
shaft in either direction. 

High starting torque is at- 
tained because the rotation of 
the shaft is independent of 
the speed of the magnet 
armature until equilibrium is 
reached between input and 

output. In this mechanism engineered by the Vik- 
ing Tool & Machine Corp., the motor may be con- 
trolled by several methods to vary its speed. One 
method involves inserting a half-wave rectifier in the 
circuit which approximately doubles the speed and the 
other is to insert a variac or rheostat in the circuit. 
With a,50:1 reduction gear the motor runs on 60- 
cycle current at about 34 rpm. 





Spun neutral shapes, above, eliminating several 
sets of multiple staging dies, require only finish form- 
ing and trimming operations. Particularly advantage- 
ous for short production runs for parts such as the 
switch box, above, the spinning operation may be 
utilized to control section thickness, minimizing local 
thinning and possible rupture during final forming. 
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Developed by H. W. Snook at Douglas Aircraft Co 
the prespinning method obviates six sets of staging 
dies for the switch box illustrated. With the blan| 
prespun into a neutral hat shape, only three sets oj 
dies are required to finish the part. Distribution o 
the metal in the spinning is so controlled that ruptur 
or breakage in final forming is rare. Form blocks fo 
spinning are usually birch, maple, masonite, alumi 
num, Kirksite, or steel, depending on the severity oj 
the spinning and the number of parts desired. Al 
loys suitable for spinning include aluminum, brass 
terne plate, 1025 carbon steel, and 18-8 stainless, 
some requiring annealing due to workhardening. 
There is no set formula for the prespun shape but 
experience is narrowing the number of trial and er. 
ror prespinning that was necessary when the process 
was inaugurated. 


Interchangeable assemblies, for which gear re. 
ductions are built as turret units, simplify production 
and reduce inventories for the spring-driven escape- 
ment motor illustrated below. Two motor types, 8- 
day and 45-day wind, fit a universal adapter or mount- 
ing ring. Either type may drive one of nine turrets 
to give ten speed ranges for each. The 8-day motor 
speed ranges from 2 hours to seven days per revolu- 
tion and the 45-day motor from fifteen to thirty days. 
Designed by the Macnick Division of Rockwell Ma:v- 
facturing Co., these power units were developed for 
driving charts in recording instruments or operating 
electrical contacts in time-cycle controls. The drive 
mechanism is hermetically sealed with neoprene gas 
kets in a two-piece aluminum case and the square 
drive arbor is stainless steel. Simply and quickly 
attached, a turret is assembled to an arbor by lock- 
ing it in place with a quarter turn. 
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Pneumatic Standards 


for Industrial Equipment 


PRESENTED IN THIS DATA SHEET are the recently approved Pneumatic Standards for 
Industrial Equipment compiled by the Joint Industry Conference (J.I.C.) of seven co-oper- 


ating groups of manufacturers. 


equipment, including but not confined to machine tools. 


The standards apply fo all types of air-actuated industrial 


Although these standards, like 


any others, are subject to further modification, the editors of MACHINE DESIGN feel that 
their publication in full at this time will serve a useful purpose in stimulating thinking, pro- 
moting more uniform practices, and leading to improvement in the standards themselves 


General 


A0.1—a. The purpose of these Standards is to provide 
specifications for the application of pneumatics to indus- 
trial equipment which will promote safety of personnel, 
wninterrupted production, long life of the machine, equip- 
ment or tool, and will not limit or inhibit advancement 
in the art of pneumatics. 


_b. Where new developments in pneumatics will perform 
in &@ manner equal to these specifications they will be 
considered as equivalent. 


A0.2—These Standards are proposed to cover pneumatic 
equipment in general applications. Any exceptions to 
these Standards will be as agreed upon between supplier 
and purchaser. 


A0.3—The purchaser shall specify such additional de- 
tails as are needed to meet unusual operating conditions. 


A0.4—a. The builder shall submit necessary per- 
formance specifications on pneumatic equipment, includ- 
ing symbolic or schematic diagrams in accordance with 
paragraph Al.1.4 a for purchasers’ approval. Final dia- 
grams and text shall conform to the pneumatic equipment 
shipped. 

b. Part numbers shall be provided for all types of 
pneumatic equipment. Seal manufacturer’s catalog num- 
ber shall also be provided where sealing devices are 
commercially available. 


A0.5—All pneumatic equipment shall be installed and 
used in accordance with the recommendations of the 
manufacturers thereof. 


A0.8—All industrial equipment at the completion of 
assembly and before shipment shall be given complete 
Performance tests to determine conformity with equip- 
See Specifications. There shall be no evidence of external 

e. 


A0.9—-A pressure-time diagram taken under operating 
Conditions including data concerning maximum rate of 
eeasure — shall be furnished when specified on pur- 

order. 


A0.10—Pneumatic equipment shall be of proved engi- 
neering design, fabricated of material of accepted quality 
aid with workmanlike finish; and must be capable of 
a 
an Joint Industry Conference consists of the following co-operating 
U PS: Hydraulic Equipment Manufacturers; Industrial Equipment 
Sets; National Machine Tool Builders’ Association; Packing and Seal 

4cturers; Pneumatic Equipment )/Manufacturers; Press Manufac- 
; Q@nd Tubing and Fitting Manufacturers. 
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performing efficient, reliable service in the installation for 
which it is provided. 


A0.11—Pneumatic equipment and piping shall be ac- 
cessible and mounted in a position that will not interfere 
with machine adjustments or maintenance of electrical, 
hydraulic, or mechanical equipment. (See A2.6.3; A4.2.6 
and A6.3.4). 


Diagrams 
Circuit Diagrams 


Al1.1.1i—a. SYMBOLIC DIAGRAM: A drawing or 
drawings showing by means of approved standard sym- 
bols each and every piece of pneumatic apparatus, in- 
cluding all interconnecting lines. 

b. SCHEMATIC DIAGRAM: A drawing or drawings 
showing the functional construction of all valves, controls, 
and actuating mechanisms including all interconnecting 
lines. 


A1.1.2—SYMBOLIC DIAGRAMS: 

a. Symbolic diagrams shall be furnished with industrial 
equipment. (Schematic diagram acceptable.) 

b. A copy of the diagram shall be firmly attached to 
the inside cover of the pneumatic control enclosure or 
pneumatic diagram enclosure, either by adhesive material 
or by permanent data pocket or clip. 


A1.1.3—-SCHEMATIC DIAGRAMS: 

a. When requested on purchase order, a schematic dia- 
gram shall be supplied. 

b. When requested on purchase order, a schematic 
diagram shall show and describe the flow paths for each 
phase of each complete cycle. 

c. When requested on purchase order, a schematic 
diagram shall show in color only those portions of the 
circuit which are functioning at each single phase of 
the cycle. (See A1.4) 


A1.1.4—ALL DIAGRAMS: 

a. The descriptive text shall explain the function of all 
components of the circuit and the sequence of the opera- 
tions. Either the diagram or descriptive text shall include 
in addition to the sequence of operations, the following 
when applicable: 

1. All pneumatic equipment shall be identified. When 
possible, catalog number and manufacturer’s name shall 
be shown 

2. Size of piping 

3. Diameters of pistons and rods, length of stroke, and 
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Glossary of terms used in pneumatic specifications 


Actuator: A device to convert fluid energy into me- 
chanical motion. 

Air: Air as referred to in these standards means the 
pressure medium for pneumatic applications. 

Automatic Controls: Those actuated in response to the 
cycle of the equipment. 

Back Connected: Where piping connections are on nor- 
mally unexposed surfaces of pneumatic components. 
Channel: An air passage the length of which is large 

with respect to its cross-section dimension. 

Circuit: An arrangement of component parts or pneu- 
matic equipment interconnected to a specific appli- 
ance or appliances. 

Cleaner: A device for the removal of solids from a fiuid 
wherein the resistance to motion of such solids is a 
straight line. 

Compartment: A space within the base, frame or col- 
umn of the equipment. 

Compressor: A device for converting mechanical energy 
into air energy. 

FIXED DISPLACEMENT: A compressor which delivers a 

relatively constant volume of air per cycle. 

VARIABLE DISPLACEMENT: A compressor in which volume 

per cycle can be varied. 

Cylinder: A linear motion device in which the thrust 
or force is proportional to the effective cross sectional 
area and to the pressure differential. 

Cylinder, Single Acting: A cylinder in which the air 
pressure can be applied in only one direction. 
PLUNGER TYPE: A cylinder in which the internal element 
is of a single diameter, and upon which the seal applied 
is of the contracting type. 

PISTON TYPE: A cylinder in which the internal element 

is one or more diameters, and the seal is of the ex- 

panding type. 

Cylinder, Double Acting: A cylinder in which air pres- 
sure can be applied in either direction. 

SINGLE END Rop: A cylinder with a rod extending from 

one end, 

DOUBLE END Rop: A cylinder with two rods, one extend- 

ing from each end. 

Enclosure: A housing for pneumatic apparatus. 

Filter: A device for the removal of solids from a pneu- 
matic system wherein the resistance to motion of such 
solids is in a tortuous path. 

Fluid: Any material that will take the shape of the 
container in which it is placed. 

Front Connected: Where piping connections are normally 
on exposed surfaces of pneumatic components. 

Pneumatic Panel: 

1. PNEUMATIC MOUNTING PANEL: A plate on which may 
be mounted a number of pneumatic actuating com 
ponents, 

2. PNEUMATIC CONTROL PANEL: A grouping of pneu- 
matic control units mounted to form one assembly 
on a plate, or in a casting, and having a single 
mounting surface. 

Line: A tube, pipe or hose which acts as a conductor 
of air. 

Line, Exhaust: .A return line which carries power or 
control actuating air back to the atmosphere. 

Line, Joining: A line which crosses or connects with 
another line on a diagram and which also connects in 
construction. The junction of the lines shall be indi- 
cated by a dot which must be at least three times the 
width of the line. 

Line, Passing: A line which crosses another line on a 
diagram, but which does not connect in construction. 
Line on a diagram to have no swell at crossing. 

Line, Pilot: A line which acts as a conductor of con- 
trol actuating air. 

Line, Working: A line which acts as a conductor of 
power actuating air. 


Lubricator: A device for adding lubricant to the acty. 
ating medium. 

Manual Controls: Those actuated by the operator, re. 
gardless of means. 

Mass Production: For a model run, or an indefinite pe. 
riod of time. 

Motors and Cylinders: Devices for converting air energy 
into mechanical energy. 

Motor, Oscillating: A motor producing a maximum anguv- 
lar rotative movement of less than 360 degrees in 
either direction. 

Motor, Rotary: A motor producing rotary motion hay- 
ing torque output proportional to the displacement per 
revolution and to the pressure drop between intake and 
exhaust ports. 

FIXED DISPLACEMENT: A rotary motor in which the dis- 
placement per revolution is not adjustable. 

VARIABLE DISPLACEMENT: A rotary motor in which the 
displacement per revolution is adjustable. 

Muffler: A device for reducing exhaust noises. 

Passage: A machined or cored connection which lies 
within or passes through a pneumatic component, and 
which acts as a conductor of air. 

Phase of Cycle: 

0. NEUTRAL 

1. RAPID ADVANCE: The approach of the tools or work- 
piece to the feed position. 

2. FEED OR PRESSURE STROKE: The portion of the cycle 
where work is performed on the workpiece. 

3. DWELL: The portion of the cycle where the feed 
rates or pressure stroke is stopped. 

4. RAPID RETURN: The return of the tools or workpiece 
to the cycle starting position. 

Port: An opening at a surface of component; e.g., ter- 
minus of a passage. May be internal or external. 
Port, Valve: A controllable opening between passages; 
e.g., one which can be closed, opened or modulated. 
Positive Position Stop: A structural member which def- 
nitely limits the working motion at a desired position. 
Positive Safety Stop: A fixed structural member which 
confines maximum travel within the design limits of 

the machine or equipment. 

Pressure-Time Diagram: A graphical presentation of 
pressure in pounds per square inch plotted agains 
time for a complete cycle of equipment. 

Restriction: A device which produces a deliberate pres 
sure drop or resistance in a line or passage by meals 
of a reduced cross-sectional area. 

CHOKE: A restriction, the length of which is relatively 
large with respect to its cross-section dimensions. 
ORIFICE: A restriction, the length of which is relatively 
small with respect to its cross-section dimensions. 

Schematic Diagram: A drawing or drawings showin 
the functional construction of all valves, controls, ané 
actuating mechanisms. ; 

Sealing Device: A part or assembly of parts used lt 
prevent leakage between two or more other parts. 

Separator: A device to separate water or other mate 
rials of different specific gravities from the actuating 
medium. 

Subplate (Back Plate): An auxiliary mounting for 4 
pneumatic actuating component to which piping com 
nections are mounted. 

Surge: A transient rise in air pressure in the circuit. 

Symbolic Diagram: A drawing or drawings showing by 
means of approved standard symbols each and every 
piece of pneumatic apparatus including all intercon 
necting lines. 

Trip Device: A mechanical element for the actuation 
of a position control. 

Unit Production: One piece per setup. 
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estimated required force of cylinders when other than 
maximum pressure is applied 

4, Time of cycle when pertinent, e.g., time range of 
gele exclusive of loading 

5, Operating pressures 

§. Horsepower and revolutions per minute of each 
meumatic drive 

1. Delivery and consumption in cubic feet of free air per 
minute 

§. Storage or surge tank capacity in cubic feet 

9. Displacement, speed range, and torque rating of 
ach pneumatic motor 

10. Data or text, or both, shall show operations per- 
frmed and characteristics of any actuating electrical 
quipment used. 


b. The related text and the diagram shall be shown 
othe same or facing pages. 


¢. All diagrams shall be marked with serial number 
w with the purchaser’s order number of that equipment, 
w, if none, with some other symbol which will identify 
the particular apparatus to which the diagram applies. 


A1.1.5—Requested number of copies of final diagrams 
and texts shall be forwarded by mail or in person to an 
individual delegated by the purchaser not later than the 
date on which the shipment is made. 
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Standard Symbols 
INTRODUCTION: a. Standard symbols shall be used for 
symbolic diagrams and for showing flow paths in sche- 
ork- @ matic diagrams. 
b. Direction Control Valves: The flow condition which 
ycle Mis shown closest to the operating device is that which 
«ists when the device is operated. 
feed 





c. The standard symbols and sample drawing of a 
peumatic circuit utilizing the standard symbols to indi- 
tate the nature and function of component parts in the 
treuit are shown on the following pages. 


legend Code 


A1.4.1—COLOR CODE: 
Intensified pressure ae . Black 
Supply pressure ie Red 
Charging pressure Intermittent red 
Reduced pressure . Intermittent red 














ich Metered flow Sap .. Yellow 
of Ee. po Cte as oak eaten cue ... Blue 
Ry nc og ho oe Se & Se ... Green 
Inactive ee 






Al.4.2- PATTERN CODE 





Suggested zip-a- 














ved Function Pattern tone or equivalent 
No. pottern 
ely intensified Pressure 7R es 
Supply Pressure 177 ES 
"ih: > Reise Rees sco 0 
ng Metered Flow 63 
” Exhaust 75 ah 
te intake 16 
Inactive Blank Stal 
> Al4.3__DEFINITION OF FUNCTIONS: 





....Pressure in excess of supply 
pressure and which is in- 
creased by a booster or in- 
tensifier 

prapoabaus Power actuating air 

....Compressor - inlet pressure 
that is higher than atmos- 
pheric pressure 

.. Auxiliary pressure which is 
lower than supply pressure 
..Controlled flow rate 
..Return of power actuating 
in medium to atmosphere 
take .......Subatmospheric pressure, 
usually on intake side of 
compressor 


Intensified pressure... . 







Supply pressure. .... 
ng pressure 






Reduced pressure 





Metered flow 
Exhaust 







MACHINE DEsIGN—April, 1951 





Inactive .. Air pressure which is within 
the circuit but which does 
not serve a functional pur- 
pose during the phase be- 
ing represented. 

Diagram Size 


A1.5.1—All diagrams shall be of such size as to clearly 
disclose all components of the systems. Diagrams shall 
be 8% x 11 in. or folded to that size. 


Pneumatic Controls 


Definition of Controls 


a. Manual controls are those actuated by the operator, 
regardless of means. 

b. Automatic controls are those actuated in response to 
the cycle of equipment. 


Protection 


A2.3.1—Over-pressure and under-pressure regulation 
shall be provided on pneumatic circuits where required. 
The adjustments on the pressure control units shall be 
accessible. Provision shall be made to permit locking 
enclosure or compartment in which pressure control unit 
is mounted, or protective locking type adjustments shall 
be provided to prevent tampering. 


A2.3.2—All pressure controls shall be so constructed 
as not to be adjustable outside nominal working ranges, 
and shall be marked to indicate nominal minimum and 
maximum pressures. 


A2.3.3—-Where there is more than one source of supply 
on the equipment and possible damage may be caused 
by the stoppage of any one source, interlocks shall be pro- 
vided so that the stoppage of one saurce in the circuit will 
not endanger or damage the equipment. 


A2.3.6—Where loss of supply pressure may result in 
damage to equipment, loss of accuracy, or danger of in- 
jury to personnel, means shall be provided te prevent 
operation under those conditions. 


Controls, Circuit 

A2.4.1—When shifting from rapid traverse to feed, 
the starting position of the feed rate shall be maintained 
consistent with the type of service required. 


A2.4.2—-Pneumatic circuits shall be so designed as to 
minimize air consumption, the generation of heat and 
to conserve power. 


A2.4.4--In each electrically controlled circuit, in case 
of solenoid failure, means shall be provided to prevent 
damage to equipment, loss of accuracy, and danger of 
injury to personnel. 


A2.4.5—-Neutral valve positioning controls shall be in- 
dependent of and unaffected by other controls. 


*A2.4.6—Where practicable, feed and cycle limiting 
trip devices on mass production equipment shall be so 
arranged that the feed distance can be set and sealed. 
After feed distance is preset, the control mechanism shall 
be adjustable as a unit. 


A2.4.7—a. Positive position stops shall be so designed 
that the dwell time will not be affected when positive 
position stops are reset. 

b. Positive safety stops for machine slides shall 
not be adjustable, but have provision for replacement, 


A2.4.8—On industrial equipment operated at elevated 
temperatures or with toxic materials, the circuits shall 
be so designed and located that they can be serviced 
while equipment is operating under these conditions. 


A2.4.9—-Pneumatic circuits shall be so designed, con- 
structed and applied that unnecessary surge pressures 
are minimized at their source, and equipment shall be of 
adequate strength to withstand all operating pressures 
and surge pressures. 


A2.4.10—Pneumatic circuits shall be so designed as 
to prevent uncontrolled movement of the equipment-op- 


* Standard specifications noted with an asterisk were written as a 
guide in indicating the type of engineering that is considered to be de- 
sirable in new developments and in the re-engineering of equipment. 
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| LINES 
——— —— —_———— —= 
| 
Plug or plugged 
Line, working sina of flow — pis Soot og x Cor 
| Seastneiiapanatapsindsiapanaisiaiiah 
Line, pilot | . | Testing station 1p 
= —_—_—— Line, passing ' (gage connection ) ee 
Exhoust oe a a = a ae Pg ee Cor 
__________} Line, joining (tee, cross etc Power toke -off = 
dot to be 3x W) nN. 
Line, flexible , Con 
— ee aon Se * VW — 
Connector (dot to be 3x ® | Storage or surge Sas. Resiriction, fixed Cor 
width of associated line) tank oN 
t Ta = —— — Sa are —————— — — SS = 
COMPRESSORS Cor 
= ao) =——anmnamaa=—=>=—"” — ————— = ———<——— 
Compressor , single, Compressor, single, — 
fixed displacement variable displacement os 
—— ” ~— — a — = om “ — bay 
MOTORS AND CYLINDERS 
[8 a _—se—e—ese—e—e—eeeeesesSesSesesesesesesseseesesee ~~~ = — a 
Motor, rotary, fixed displacement () Cylinder, single acting plunger type = ag 
Motor, rotary, variable displacement (wn) Piston type (TE a 
enema eens mes a ; — 
Motor, oscillating Cylinder, double acting single end rod (TE Cc 
Cylinder, rototing , air a R Double end rod es | = 
L_ —— — ———— — = — ——— —— 
MISCELLANEOUS UNITS 
Motor, drive, electric @ | intensifier “(wn Filter (u1)- Pressure switch 
| Lubricotor | Accumulator (Acc) Separator Pressure gage () 
EEE Bun 
| — 
Spring WS/A/AMW Shoft, rotating fa Component enclosure 
———— — — — —— — — — 





VALVES 








Valve, basic symbol 





Valve, check 





Valve, restriction, voriable 


(insert model no. for special valves) 


Method of indicating internal flow 























VALVE EXAMPLES 











Valve, maximum pressure 


Valve, relief remotely operated 


Valve sequence directly operated 






———E——E . — —E = 





Valve pressure regulotor 
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Valve, flow control 
pressure compensated 





Valve, shut off 
2position - 2 connection 





Valve, directional 
2 position -3connection 





Valve, directional 
2 position -4 connection 





Valve, directional 
Closed center 








3 position -4 connection inom 
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METHODS OF OPERATION 
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x Control, basic symbol = Control, manuol — MAN 
Control, solenoid — SOL 
;goontrol, centrifugal — CENT Control, mechanical a MECH 
= noting 
\— = ee — — Control, solenoid hyd. SOL 
pilot operated 77 
~————F Control, compensotor — COMP Control, motor electric — ps HYD 
p 
— i >. eee 7 ah 
Control, Compensotor PR AIR --| Control, solenoid SOL 
— pressure Ce, Sw MTR f-| air pilot operated ~) AIR 
J 3 ee rp os nt 
By Control, compensator TEMP : 
temperature COMP Control, pilot hydraulic HYD 
= i ae Control , thermal THERM 
ae) Control, cylinder CYL Control, pilot air 
@) we ~oe ‘ -— | Control, pilot hyd. 4 oer 
YJ Control, detent DET Control, servo SERVO differential oreo c-- 














= ———————— = 








—— SAMPLE PNEUMATIC CIRCUIT 





2" bore 
- 20" stroke 
2-to-lrod 


Ea Camshoft Locating Cylinder 
=* 
= ¥ 


Cushion 
“a a blank end (5) 
c T 


I 
Y T 7s | 
9 Presi (3) c= (3) 





























7 


Cycle time 60 seconds 















































aan ; - 
PT THaa | 
asian, whe n 
! = im 
eRe Set 40 psi | | 
(1) i“ 
“a (4) P (2) 
a, Air suppl 
FILT. LUB - 
J =a alt Ye Steel tubing 035 wall 
(1) Operator loads and clamps part manually and pushes cycle start buttons 
(PC 0 toe ° ° ° ° " “ 
e (2) Solenoids A and B are energized and when L.S.-I| is tripped solenoid 8B 
is de-energized 
(3) Cylinder moves forward until wedge encounters next notch in rack 
(4) Cylinder dwells at this point until electric timer times out and solenoid ‘B” 
is again energized and fixture moves to next notch in rack 
(5) This cycle is repeated until L.S.-2is tripped 
" (6) L.S-2 energizes timer 2, when timer 2 times out solenoid “A” is de— 
energized and solenoid "B" is energized and cylinder returns tripping L.S.-3 


de-energizing solenoid "B" completing cycle 





A 
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erating devices in all phases of the equipment cycle in- 
cluding the idling phase. 


A2.4.11—Pneumatic circuits shall be so designed, and 
when necessary incorporate suitable dash-pot devices, 
as to adequately compensate for load variations and 
their effect on the compressible actuating medium in 
relation to the intended service. 


A2.4.12—Circuits having two or more heads, slides or 
actuators shall be provided with means to insure opera- 
tion of all units in proper relation regardless of load 
variation. 


Enclosures and Compartments 


A2.5.1—For the purpose of these Standards, an en- 
closure means a housing for pneumatic apparatus. A 
compartment means a space within the base, frame, or 
column of the equipment. 


A2.5.2—Automatic controls that might be damaged 
by exposure to dirt or dust or stock moving equipment 
shall be adequately protected and readily accessible. 


A2.5.4—Doors and other parts of compartments for 
automatic controls shall be sheet steel not less than 14 
USS gage, or cast metal not less than \4-in. thick. Com- 
partments for automatic controls shall be completely 
isolated from coolant, cutting or lubricating oil, chips, 
and dirt. 


A2.5.6—a. When enclosures for control devices are re- 
quired they shall have hinged covers which swing hori- 
zontally and shall be held closed with screws which re- 
quire the use of a tool to remove. 

b. Means shall be provided for locking when requested. 


A2.5.7—The arrangement of enclosures for mounting 
controls shall permit ample room for proper maintenance. 


Mounting 


A2.6.1—a. ALL CONTROLS: All controls shall be 
mounted so as to minimize the possibility of damage from 
floor trucks or other stock moving equipment. They 
shall be protected against falling objects and operator’s 
accidental movements. No controls shall be placed in 
high heat areas or in locations subject to any harmful 
conditions unless properly protected. 

b. MANUAL CONTROLS: All manual controls shall 
be mounted within reach of the operator when in his 
normal operating position. Operator shall not be required 
to reach past revolving spindles or moving tools to reach 
manual controls. (See Paragraph A7.1.2) 

c. AUTOMATIC CONTROLS: Automatic controls shall 
be so located and protected as to prevent inadvertent 
operation. 


A2.6.2—All pneumatic controls shall be mounted two 
feet or more above the bottom of the equipment providing 
such mounting will not impair the proper functioning 
of the circuit. (This paragraph is written as a guide for 
all new machinery and equipment with the understanding 
that any deviation will be in accordance with A0.2). 


A2.6.3—Pneumatic control units shall be mounted in 
positions which provide complete accessibility to all units 
for maintenance without interfering with adjacent equip- 
ment. 


A2.6.5—All industrial equipment shall incorporate an 
emergency stop control readily accessible from operator’s 
normal position. 

A2.6.7—Piping shall not be used as a means for sup- 


porting valves or equipment where vibration may prove 
detrimental to piping. 


A2.6.8—Automatic controls shall be mounted as close 
to actuator as practicable to keep working lines as short 
as possible to prevent waste of air and excessive actuat- 
ing time lag. Mounting should be such that adherence 
to the above does not violate Paragraph A2.6.3. 


Compressors 


Mounting Compressors 


A3.3.1—Compressors or subassemblies including the 
compressors, shall be readily accessible for maintenance. 


A3.3.2—Compressors shall be mounted where they are 
adequately protected from damage. 
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A3.3.3—When compressors and other apparatus are 
mounted inside a compartment or enclosure, sufficient 
space must be provided to assure complete accessibility 
to all units. 


A3.3.4—Compressor compartments must be clean, free 
of moisture and adequately vented. All openings must 
be of sufficient height above the floor to be protected 
to such an extent that dirt, chips, coolant, etc., cannot 
enter, especially when floor is swept or washed. 


























A3.3.5—Direct-coupled compressors must be properly 4A: 
aligned and securely mounted in such a manner as to &f ysed 
assure alignment under normal operating conditions, § yy ¢ 
When mounted inside column or base of equipment, foot- § ance 
mounted compressors and driving motors shall be mount- § ise 
ed on a subbase of adequate strength which can be easily § jin 
removed for servicing. The coupling must have adequate 
capacity to transmit the power required. 
Compressor Nameplates hose 

A3.5.1—The following information shall be permanently = 
indicated on each compressor: al 

a. Manufacturer’s name and address ra 
b. Manufacturer’s identifying part number an 
c. Manufacturer’s serial number if any. 

A data sheet or catalog providing complete informa- A 
tion on speed limits, pressure range, delivery and horse- § terf 
power required shall be provided with the specifications. § cont 

A3.5.2—Whenever a compressor is mounted so that 9“ 
its nameplate is not readily visible, a plate with duplicate A 
information shall be provided where it can be readily § shir 
seen. Such duplicate plate shall be marked “duplicate.” § sha 
The nameplate shall not be removed from the compressor. § the 

A3.5.3—The direction of rotation of each compressor § or 
shall be clearly indicated on the compressor where it can § shi 
be readily seen. ng 

A3.5.4—All necessary valves for removal of any com- A 
pressor while other compressors are still in operation § ma 
shall be provided. in 

Ide 
Piping, Fittings, and Passages j 
per 
(Piping includes all pipe, tubing, hose and fittings. Pass- 
ages include all air conductors other than piping.) 

A4.1.1—When requested on purchase order, a piping 

layout or photograph shall be furnished. Fil 





A4.1.3—Piping shall have adequate strength to with / 
stand additional pressure, including surge pressure, with- § go) 
in the safety limits of the entire circuit. A factor of Jw, 
safety of at least eight (8) over normal working pres- 


sure is recommended except for flexible hose. (A2.2.4). d 

io , ‘ seal pre 
A4.1.5—Piping leads in working circuits between ac- 

tuating devices and feed control devices shall be so con- i 


structed as to rigidly confine a minimum volume of aif, filt 
the purpose being to maintain constant, controlled motion § me 
and minimize the effect of varying forces. sui 


A4.1.6—a. Solderless pipe connections shall be used, 
e.g., flared, flareless, self-flaring, flanged, or equivalent. ; 
b. When flared type fittings are used (which require } be 
a flaring tool), the angle of flare of tubing shall be Su 
37 degrees from the centerline, 74 degrees included angle, 




























and flare dimensions in accord Army-Navy Design 10061. f Se 
*c. All pipe threads shall be Dryseal American (Na- 
tional) standard taper pipe threads (N.P.T.F.). th 
d. Fittings with straight threads, which incorporate 
seals that seal with pressure, may be used in place of sh 
pipe thread fittings. tu 
e. All piping connections shall be so designed and in- u 
stalled as to permit quick removal and reassembly by wi 
means of hand tools. 
f. Tubing outside diameter sizes shall increase in 1/16- & to 
in. increments from %-in. to and including %-in., and 
in increments of %-in. above %-in. diameter up to and 
including 1-in. diameter and in \-in. increments above - 
1-in. diameter. - 
g. Fittings with restricted or stepped-up passages are 
not recommended. to 
A4.1.7—All piping, piping fittings, passages, storas¢ 
or surge tanks, cored holes or drilled holes must be free § ¢, 
of burrs, or foreign matter which might cause damage § 4 
to any pneumatic unit. Sharp edges shall be remove x 
whenever they adversely affect the flow of air. 
M 
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A4.1.8—Whenever practicable, each piping run must 
be integral and continuous from one piece of apparatus to 
another. Piping runs must be removable without dis- 
mnantling equipment components and without bending tub- 
ing Or spring it in a manner to damage it. All rigid pip- 
ing must be securely supported at frequent intervals to 
avoid vibration or movement. Points of contact or sup- 
port on the outside of the piping shall be so designed 
that they will not result in damage to the piping. Piping 
shall not be welded to supports. 


A4.1.9—When high or extra high pressure piping is 
ued all connections shall be welded to steel flanges; 
or connections may be used which are equal in perform- 
ace and ease of assembly. Flanged connections shall 
we sealing devices that seal with pressure. (All welded 
jints shall be stress relieved.) 


A4.2.4--For all portions of piping circuits subject to 
movements in which flexible hose is required, oil-resistant 
hose shall be used and shall be fabricated to a pressure 
safety factor of at least five (5) with respect to the 
circuit in which it is used. Flexible hose shall have verti- 
cal conections and shall have sufficient slack to avoid 
sharp flexing and straining. Horizontal connections are 
acceptable only if hose is adequately suported. 


A4.2.6—Piping shall not be placed where it will in- 
trfere with the adjustment, repair or replacement of 
control units, and piping connections shall be readily 
accessible for maintenance. 


A4.2.7—When construction of equipment necessitates 
shipment or moving in sections, thorough precautions 
shall be taken to adequately protect piping runs, whether 
they be left in place on one of the equipment sections 
or whether they are removed and ceparately boxed for 
shipment. All male threads shall be sleeved, and all pip- 
ing openings or female threads have suitable closures. 


A4.2.8—Piping shall be so arranged that pressures 
may be tested at accessible locations, preferably at built- 
in checking stations which shall be indicated on diagrams. 


Identification of Piping and Checking Stations 


A4.4.1—Piping runs and checking stations shall be 
permanently identified to correspond with diagram. 


Valves, Accessories, and Devices 


Filters and Lubricators 


A6.1.1—Means shall be provided for the removal of 
deleterious materials from the pneumatic system which 
would be detrimental to the operation of the equipment. 


A6.1.2—Suitable means of air line lubrication shall be 
provided when practicable. 


_46.1.4—_Filters shall be of such construction that the 
filter medium can be removed for cleaning or replace- 
ment without disturbing the piping. When practicable, 
Suitable means shall be provided to indicate when filter 
should be cleaned. 


A6.1.5—Intake cleaners shall be provided and shall 
of ample size to clean more than double the capacity. 
Suitable means shall be provided to remove cleaners. 


Sealing Devices 


A6.2.1—All sealing devices must be of such materials 
that are not be adversely affected by air or lubricants. 


A6.2.3Sealing devices on reciprocating or rotating 
shafts shall prevent leakage, except that required for 
lubrication of such devices under working conditions 
without damaging shafts. 


A6.2.4__Clearances in sealing glands shall be such as 
to prevent undue extrusion of the sealing material. 


A6.2.5_Stuffing boxes for automatic packing shall 
be so designed as to prevent adjustment beyond the func- 
tional limits of the packing. 


to 10:2.6—Industrial equipment shall be so designed as 
0 facilitate easy replacement of packings. 


‘ A6.2.7_J.L.C. Standard part numbers shall be provided 
an all packings. If none are available, principal dimen- 
sons such as inside diameter, outside diameter, stack 
tight and material shall be provided. 
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Cylinders and Pistons 

A6.3.1—Cylinder bores having fitted pistons shall be 
finished in a manner consistent with the type of service 
intended and shall be free of porosity or other defects. 


A6.3.2—-Cylinders shall be located in alignment with 
work slides, and shall be such that no side or radial load 
shall occur on piston rod or ram, unless other suitable 
provisions are made to take such loads. 


A6.3.3—Ends of cylinders shall utilize sealing devices 
that do not leak under manufacturers’ intended operat- 
ing conditions. Cylinder external sealing devices shall 
be readily accessible for servicing. 


A6.3.4—a. Cylinders shall be accessible for servicing. 
*b. Cylinders shall be separate, not cast integral with 
equipment. 


A6.3.6—Piston rods shall be adequately protected by 
installation of cleaning and sealing devices. Material and 
hardness of piston rod shall be such as to prevent scoring. 


A6.3.7—When pistons are assembled to rod they shall 
be positively locked. 


A6.3.8—When necessary, cushions shall be provided on 
cylinder ends. 


Valves 

A6.4.1—Adjustable valves shall be arranged so that 
wires and seals can be used after final adjustments 
and locking. 


A6.4.3—When practicable subplate mounted valves (or 
equivalent) shall be used so that their repair or replace- 
ment can. be made without disconnecting individual air 
lines. Seals of the pressure sealing type or seals of a 
type that will provide the equivalent of pressure medium 
sealing type are recommended. Means shall be provided 
so that subplate mounted valves cannot be improperly 
assembled to the subplate. 


A6.4.5—The operation of a valve shall not contribute 
to detrimental surges in the pneumatic system. 


A6.4.6—On vertical or inclined slides or rams means 
shal] be provided to prevent rapid drop at air shutoff. 


A6.4.7—Solenoid operated valves shall be so designed, 
constructed and installed as to eliminate hammering. 


Storage or Surge Tanks 

A6.5.1—Tanks shall be so constructed as to conform 
to State regulations. Where no regulatious are in effect, 
they shall be so constructed as to withstand at least five 
(5) times the operating pressure of the system. 


A6.5.2—Tanks shall be so designed and constructed 
that they cannot be-disassembled while containing an un- 
safe charge. Means shall be provided for safely relieving 
air pressure. 


A6.5.3—Pneumatic circuits incorporating tanks shall 
be so arranged that the system can be bled at the low 
point of the circuit. 


A6.5.4—See Paragraph A7.1.3 of the “Safety” section. 


A6.5.5—Where applicable, all tanks shall incorporate 
suitable automatic condensate dump valves and suitably 
protected water indicators. 


Storage or Surge Tank Nameplate 
A6.6.1—The following information shall be permanent- 
ly indicated on each tank: 
a. National board serial number 
b. Name of manufacturer 
c. Maximum allowable working pressure 
d. Manufacturer’s seria! number 
e. Year built. 


Safety 


A7.1.1—Flexible lines shall be restrained or confined, 
if their failure might constitute a hazard to personnel. 


A7.1.2—Operator shall not be required to reach past 
revolving spindles, moving tools, or moving machine or 
equivalent elements to reach manual controls. 


A7.1.3—Pneumatic circuits incorporating storage or 
surge tanks shall be so interlocked as to vent or isolate 
pressure when power is shut off. On circuit applications 
where tank pressure is isolated full information shall be 
given on or near tank for proper servicing. 
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DESIGN ABSTRACTS 





Controls for an Automatic Lathe 


By M. S. Curtis 


The Warner and Swasey Co. 
Cleveland, O. 


5 pw single-spindle automatic- 
chucking machine shown in Fig. 1 
was designed with the following ob- 
jectives in view: reduction of tooling 
costs; ease of set-up, both of tools 
and of controls; and flexibility, which 
affects both set-up time and tooling 
costs. Let us first look at attempts 
to reduce cost, both of machine and 
tools. Not much can be done about 
the former, except that it is axiomatic 
that the simplest way to drive turret 
and cross slides on an automatic is by 
cam. Usually the trouble is that cam 
feed either reduces flexibility, or by 
making cam changes _ necessary, 


increases costs and set-up time. 
We endeavored to do three things: 


(1) Maintain flexibility without cam 
change; (2) Make the machine so 
that tool holders could be so mounted 
and adjusted as to permit a large 
variety of work to be done with stand- 
ard tooling; (3) Make the machine 
rigid and accurate so that costly spec- 
ial tooling measures would not be 
required to overcome deficiencies in 
the machine itself. 

Various methods were considered 
for mounting and locking the main 
tool slide or pentagon turret, Fig. 1. 
The aim was an arrangement that 
would be rigid, minimize the effect 
of heat, have accurate locating means, 
and have longitudinal adjustment of 
tools to eliminate tool overhang. 








On the machine, this turret is in- 
tegral with a bar extending across 
the column of the machine directly 
above the spindle. There are longi- 
tudinal dovetail slots in each turret 
face which permit easy application 
of the turret tools. It is only neces- 
sary to slide the turret tool holders 
into these dovetail slots and tighten 
up a gib, This design permits end- 
wise adjustment of the tool holders, 
and allows the use of standard tool 
holders for a majority of jobs. The 
turret is cam driven, the cam being 
mounted within the column of the 
machine. The cam is driven forward 
and reverse for a like movement of 
the turret rather than unidirectional 
as on most single spindle automatics. 
Its auto idle motions are controlled 
by a separate reversible motor, s0 
that in setting up the machine, the 
operator has pushbutton control of 
forward and reverse rapid traverse. 
Therefcre no hand crank is necessary 
to back tools away from the work, 
if that should become necessary be- 
fore the turret has advanced to the 
end of its stroke. The reversing mo- 
tor for traverse movements and its 


Fig. 1—Single-spindle av 
tomatic - chucking auto 
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matic lathe. Actions © 
turret and cross - sli 
tools are electrically com 
trolled through switch 
arrangements such 4% 
shown in Figs. 2 and 3 
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pushbutton control give the desired 
flexibility to turret travel in setting 
yp the machine. 

A spider with an arm for each 
turret face is fastened to the turret 
bar inside the column and traverses 
between a pair of hardened steel 
blocks while the turret is being oper- 
ated. The bar bearings and the spider 
yarings are the only ones used to 
locate and guide the turret, whereas 
the conventional type turret has at 
last four bearings—one each for 
longitudinal guidance, traverse guid- 
ance, vertical location, and index 
cation. To index the turret it is 
only necessary to pull the spider out 
fom between the hardened steel 
blocks. 

Since chuck, turret and cross slides 
are all at one end of the machine bed, 
they are readily accessible from the 
front, back, or end, thus greatly fa- 
cilitating the setting of tool holders 
and tools. It is of equal importance 
that an operator, when setting up his 
tools, should have control of the 
various machine operations—starting 
and stopping the spindle, changing 
the spindle speed, operating the tur- 
ret slide and the cross slides. These 
controls are by pushbuttons which 
are coveniently located on the front 
of the machine, The open controls 
are those used normally by the oper- 
ator in running the machine. Those 
used in setting-up by hand are under 
a hinged cover. One switch cuts off 
all automatic circuits and transposes 
the machine to manual operation and 
vice versa. 

The flexibility of any automatic 
machine is greatly increased when 
the timing of the cross slides can 
te varied with respect to the main 
tool slide. With a reversing drive on 
the cam that controls the cross slide 
and with retractable cam rolls, an 
arrangement was worked out where- 
by only one cam plate with two 
paths of travel furnished flexible 
‘ross slide operation merely by a 
change in the time of engagement of 
the cam roll, 

The cross slides may be set for 
“normal” operation, as when the 









feed stroke ends with the turret feed 
Stroke, or for “late cross slide” op- 
eration when cross slides start a 
Stroke only after the turret ends its 
forward stroke and dwells. This lat- 
ter operation is for recessing tools, 
back facing, etc., and either of these 
Operations can be performed on any 
or all turret faces. 

After the operator has set his 
tools, he must select the desired 
Pindle speeds and feeds, and set the 
ecessary control dogs so that op- 
rations will be performed in the 
Proper sequence, To vary his range 
f automatic spindle speeds, and of 
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Fig. 2—Above—Switch system for selection of machine functions. Dogs on drum trip 
switches shown at right 


Fig. 3—Below—Pentagon drum system for both selection and positioning of functions 





automatic feed changes, he simply 
swings open the covers of the two 
change gear boxes. The change gears 
can then ‘be removed simply by slid- 
ing them off of their castellated shaft 
without the necessity of removing 
nuts or washers, for they are held 
on by the covers themselves. Elec- 
trical interlocks make it impossible 
to run the machine until these covers 
are swung back into place. 

The type of control selected has 
a direct effect on the reduction of 
set-up time. When available systems 
of control were first considered, it 
was decided that the machine had 
to have the following characteristics: 
(1) Complete hand control of all 
functions and means to quickly 
change from automatic to hand, and 
vice versa; (2) Controls to be con- 
veniently located; (3) Control set- 
ting elements to be accessible, small 
in size, and convenient to set. 

Based on these specifications, an 
electrical system was chosen over 


a mechanical or a hydraulic system. 





With limit switches for automatic 
control, more freedom could be ob- 
tained in selecting a location for the 


setting elements. Small dogs or 
screws could then be used to operate 
the switches, Hand controls could 
at the same time be conveniently 
situated on an operator's panel, thus 
facilitating the problem of cutting 
either manual or automatic circuits 
into operation. 

The dogs for operating the switches 
which control the automatic operation 
of the machine are located on three 
drums. Those on the drum at the 
rear of the machine, Fig. 2, operate 
limit switches for such operations as 
regulating the dwell of the cutting 
tool, starting a late cross slide feed, 
reversing the motion of the slides 
at the end of the stroke, etc. Ad- 
justments for these operations seldom 
have to be made. Such functions of 
the machine as cutting in a cross 
slide, setting up the machine circuit 
for skip indexing of the turret, tap- 

(Continued on Page 250) 
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MATERIAL S 


. » - presented in quick-reference data sheet form for the convenience of the 
reader. For additional information on these new developments, see Page 229 


Pneumatic Positioner 
Conoflow Corp., Philadelphia, Pa. 


Designation: B-50 series 

Style: Bucket type: integral piston positioner 

Size: Bores 4, 6 and 8 in.; strokes to 4 in.; 4-in. pipe 
ports 

Service: Air to 100 psi 

Design: Repositioning accuracy to 1/500th part of to- 
tal piston travel; cast aluminum cylinder; O-ring 
seals throughout 

Application: For pneumatic systems on machines 
where accurate positioning control is required, i.e., 
adjustable-stroke pumps, proportioners, valves, etc. 


For more data circle MD 1, Page 229 


Nylon Plastic Balls 2 


Ace Plastic Co., 91-30 Van Wyck Blwvd., Jamaica 1, 
| 


Size: % to %-in. diameters 

Service: Max operating temp, 480F; coefficient of 
linear thermal expansion, 5.5 x 10-5; thermal conduc- 
tivity 1.7; short time dielectric strength 385; 60- 
cycle dielectric constant, 4.1; water absorption, 1.5; 
abrasion and chemical resistant 

Design: Precision made, +0.001-in. tolerances 

Application: For use as valve components, specialized 
friction bearings, detents, mechanical checks, etc. 

For more data circle MD 2, Page 229 


Hydraulic Check Valve 


Greer Hydraulics Inc., Brooklyn, N.Y. 


Style: In-line; poppet type, spring return 
Size: From % to 2-in. pipe; special sizes to-suit 
Service: Hydraulic fluids at pressures to 5000-psi max 


Design: Teardrop shape poppet on hollow shaft with 
dashpot; fluid flow through calibrated orifice snubs 
poppet action, preventing shocks and hammer it 
opening and closing; general design results in low 
pressure drop 

Application: For high-pressure, high-flow hydraulic 
circuits where normal check valve surges have ad- 
verse shock effect on system. 


For more data circle MD 3, Page 229 


Plastic Pipe Reducers 4 
Carlon Products Corp.; 10225 Meech Ave.; Cleveland 


eoe 
© © 
© 


Style: Threaded reducing bushing, hexhead 

Size: Fifteen sizes from 2 x 1%-in. to % x %-in. 

Service: For Carlon plastic pipe; all fluids and gases 
and wide range of chemicals; nontoxic; insulating 

Design: Standard bushing with international pipe 
threads; one piece injection molded thermoplastic, 
lightweight; smooth internal surfaces do not 4c- 
cumulate scale 

Application: For joining sections of plastic pipe °° 
plastic to metallic pipe in low-pressure systems, 
food processing equipment, insulator conduit, etc. 

For more data circle MD 4, Page 229 


(Continued on Page 213) 
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(Continued from Page 208) 


Electric Counter 5 


Durant Mfg. Co., 1933 No. Buffum St., Milwaukee 1, 
Wis. 








Designation: Productimeter; Model 6-Y-1-MF 

Style: 6-digit, manual reset; panel or base mount; to- 
tally enclosed : 

Size: 154 w x 2-9/16 h x 3%-in. long; figures 3/16 
high x 0.138-in. wide 

Service: Light-duty; 1000 counts per minute; 110/220v 
60 cycle a-c 

Design: Hardened steel working parts; die cast zinc 
frame, aluminum side covers; baked enamel finish 


Application: For electrically actuated counting in re- 
petitive processes where dial is read at close range. 




















For more data circle MD 5, Page 229 






Miniature D-C Motor 7 
Servo-Tek Products Co., Paterson, N. J. 





Designation: Type 61 Series 

Style: Permanent magnet type; face or base mount; 
totally enclosed; type 611 without face mount holes, 
type 612 with face holes 

Size: 1/1000 to 1/200-hp; 1,4-in. diameter; 2%:-in. long 
including %-in. shaft extension (without base), 2%- 
in. long with base; 0.120-in. shaft diameter; weight 
2.47 oz (without base), 2.74 oz (with base); face 
mounting—3 #2-56 tapped holes on 0.875 diameter 
hole circle; base mount 4 #4-48 tapped holes 

Service: Voltage ratings 6 to 28v d-c; type 611,27v 
motor—max output 4.9 watts at 6500 rpm, 1.0 oz- 
in. torque—max efficiency 53% at 10,500 rpm, 0.3 
oz-in. torque 

Design: Cylindrical Alnico V-field magnet in conjunc- 
tion with 14-commutator segment armature; pre- 
cision ball bearings; high-altitude brushes 

Application: Drive for high-altitude aircraft equip- 

ment and special industrial applications such as leak 

detectors, etc. 


For more data circle MD 7, Page 229 





Power Relay 6 


Ward Leonard Electric Co., Mt. Vernon, N. Y. 





Designation: Bulletin 401 

Style: Voltage sensitive, magnetic, SPNO; 6510, 7510 
and 8510 (heavy duty); 6515 and 7515 (light duty); 
open or enclosed; front mount 

Size: Light duty—3% x 6% x 3%-in. deep (enclosed), 
24 x 45% x 2-in. (open); heavy duty—5% x 8% x 
4\s-in. deep (enclosed), 2% x 6 x 3y4-in. (open); 

Service: Heavy duty—(6510) 115v 60 cycle a-c, 105v 
pick-up, 95v drop-out, 25 amps max noninductive 
load, and 1 hp; (7510) 230v 60 cycle, 205, 185, 25, 
and 2; (8510) 440v 60 cycle, 400, 365, 15, and 1— 
light duty—(6515) 115v 60 cycle a-c, 105v pick-up, 
95v drop-out, 25 amps max noninductive load, and 
4 -hp; (7515) 230v 60 cycle, 205, 185, 15, and % 

Design: Silver, self-aligning, self-cleaning contacts; 
chatter-free; coil and reactor connected in series 

Application: For a-c circuits where close voltage dif- 
ferential between relay pick-up and drop-out is 
needed; protection of a-c motors to 2 hp. 





For more data citcle MD 6, Page 229 


Servo Control Valve 8 
Hydraulic Control Co., Roxbury 20, Mass. 


ana ONT: 
As ‘S ww 


Designation: Models MX and XA 

Style: Pilot valve and power valve as unit 

Size: 28 x 2}4 x 44-in.; tubing -in. (MX), 3-in. (XA) 

Service: Hydraulic fluid to 3000 psi max; max power 
output 5 hp (MX) 2% hp (XA); max output flow 
rate 8.8 gpm (MX), 4.1 gpm (XA); pilot valve max 
stroking force 135 Ib/in. (MX) 75 Ib/in. (XA) 


Design: Pilot valve requires electromechanical trans- 
ducer (i.e., torque motor) with force output of 4 
lb for 0.004-in. piston displacement; position of 
power valve measured electrically by linear differ- 
ential transformer pickoff accurate within 1% over 
range of power valve travel; transformer pickoff 
sensitivity 9v per in. when excited with 10v 400 
cycle; 0.0002 to 0.0004-in. underlap between piston 
lands and ports for low dither level and continuous 
linear output to displacements of 0.0001-in.; inter- 
nal leakage at 3000 psi 0.15 gpm in each valve 


Application: For high-performance electrohydraulic 
servomechanisms requiring high natural frequencies. 


For more data circle MD 8, Page 229 
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NEW PARTS 


Air Control Valve 
Ross Operating Valve Co., Detroit 3, Mich. 


Style: Straightway or 3-way, normally open or closed; 
in-line or bracket mounted 

Size: 4-in. taper pipe ports (8% hx 5w x 
deep, to 1%-in. taper pipe ports (8% h x 
5 1/16-in. deep) 

Service: Air line pressures 40 to 125 psi; current con- 
sumption at 115v 60 cycle, 0.56 amps holding, 4.3 
amps inrush 

Design: Mounts in inverted position only; valve re- 
turns to initial position if air or electric power fail; 
major pistons and poppets in single unit to insure 
simultaneous action; oversize exhaust for fast con- 
trol; pilot lever floats on needle bearings; clapper 
type solenoid armature floats on rubber cushion; no 
springs; dust-tight solenoid cover hinged for access, 
opening in cover permits manual operation; corro- 
sion resistant parts, molded Hycar poppet seats 

Application: For control in machine air circuits where 
valve, in event of power interruption, must auto- 
matically assume normal position for safety. 

For more data circle MD 9, Page 229 


Variable-Speed Transmission 1 


Graham Transmissions Inc., 3754 N. Holton S8t., Mil- 
waukee 12, Wis. 


Designation: 150 Series, Models 150, 175, 200 and 250 

Style: Straight line extension of induction motor; built- 
in motor or shaft extension for coupled motor or 
offset drive, built-in single stage spur reduction, 
built-in worm reduction, built-in helical spur reduc- 
tion; direct or remote control; standard NEMA C 
flange motors of all types—open, explosion proof 
and totally enclosed 

Size: % hp (Model 150), % (175), 1 (200) and 1% 
(250) 


ree eee ae 


Service: Continuous heavy-duty; input speeds 1800 and 
1200 rpm; standard construction, output from 0.37. 
input to 0 rpm 

Design: Spring-loading eliminated to provide for speed 
change while motor is running or stationary; lever 
or single-turn friction lock control for speed hold- 
ing; overload protection 

Application: For drive on small machine tools, pumps, 
contact printers, winders, etc., where low cost is 
imperative. 


For more data circle MD 11, Page 229 





High-Speed Motor 


John Oster Mfg. Co., Racine, Wis. 


Designation: HC-303-Model 1, HC-268-Model 2 

Style: Capacitor run single-phase or polyphase induc- 
tion motor; totally enclosed; face mount; Model 2 
fan-cooled 

Size: 1/100-hp; 113/16 in. housing diameter; 2%-in. 
diameter over fan shroud Model 2; lengths includ- 
ing 17/32-in. shaft extension—3 25/32 in. (Model 2), 
3%-in. (Model 1); shaft diameter 3/16-in., max \4- 
in.; mounting No. 6-32 NC 2, 3 holes on 1.281-in. 
bolt circle 

Service: Continuous duty with fan; 7200 rpm; 400 
cycle 115v a-c, 0.25 amps, 25 watts;.condenser, 0.6 
mfd, 220v a-c; ambient temp range 55 to 70 C 

Design: External fan and shroud can be made with 
demountable construction for ease of replacement of 
windings or in a permanently sealed construction 
for maximum moisture resistance; 6-in. leads 
stripped and tinned \-in. 

on: High-speed, high-power drives where size 

and weight must be minimum. 





for more data circle MD 10, Page 22 





Pressure or Vacuum Control 12 


Coral Designs, Div. Henry G. Dietz Co., 12-16 Astoria 
Blud., Long Island City 2, N. Y. 


Designation: Cat. 111-D 

Style: Diaphragm type; SPDT (NO or NC) switch 

Size: 8% w x 7hx 5-in. deep 

Service: Pressure or vacuum control; standard ratinss 
to 20-in. water or vacuum, differentials from 0.2 ! 
2-in. water; UL ratings 10 amps 125v or 5 am! 
250v 

Design: Two neoprene rubber diaphragms, each wit! 
one side to pressure and other to atmosphere; inc! 
vidual diaphragms for each vessel.to reduce leak ‘o 
minimum; disks, one at each end of shaft, actuate 
Micro Switch; adjustment of range by spring-loading 
shaft; cast aluminum housing; cadmium plated brass 
machined parts 

Application: For regulating pressure between two ves- 
sels where no leak path is desired; direct start-stop 
circuit without relays. 


For more data circle MD 12, Page 229 
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AN approved (3303-1) 


ELECTRONIC AND 
COMMUNICATION RELAYS 


Nov Vd 


0 


@ Hundreds of thousands of R-B-M telephone type AN approved (3304-1) 
relays saw Government service in World War II. Now 
most of these relays are available in hermetically 
sealed enclosures designed to meet AN specifications. 


R-B-M hermetically sealed telephone type relays 
are available in contact forms up to and including 4- 
pole, double throw,3 ampere, 28 Volts D.C. construction. a BB-M Production and En- 
Also 10 ampere rating up to and including 2-pole ——i——- gineering facilities in two 


double throw at 28 Volts D.C. All relays available with — | plants, located in different 
: = . states, (over a quarter 


approved AN plug connector, or solder connections. ' : ee 
million square feet), can 
assist you in the develop- 


Engineers! What is YOUR hermetically sealed relay re- ; 

‘ i : : ment and production of 
quirement? R-B-M is developing new and smaller relays to | special electro-magnetic 
meet Armed Services requirements. Perhaps one of these devices for Armed Serv- 
will solve your problems. Write giving complete relay spec- | ices application. 
ifications, application, quantity and AN specifications ap- 


plying. Address Dept. B-4. 









































R-B-M DIVISION ESSEX WIRE CORP. 


ogansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS —FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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NEW PARTS 


Hydraulic Valve 13 


Adel Div. General Motors Corp., 10777 Van Owen St., 
Burbank, Calif. 


Style: Flow-control; manual adjustment 

Size: % and %-in. pipe ports 

Service: Hydraulic fluids to 1500 inlet psi max; 1, 2, 
4 and 6 gpm (%-in); 10, 15, 20 and 25 gpm (%-in.) 

Design: Pressure compensated for constant flow; ad- 
justable from complete shutoff to max flow; max 
recommended outlet pressure equals inlet pressure 
minus 100 psi; 270-degree control lever rotation; 


no drain line required 
Application: 


For machine hydraulic circuits where 
constant fluid flow and constant machine feed are 
desired over wide range of pressures and feed re- 
sistances. 


For more data circle MD 13, Page 229 


Timing Belt 15 


L. H. Gilmer, Div. United States Rubber Co., Rocke- 
feller Center, New York 


Style: Flat belt with teeth, endless 

Size: Heavy-duty 27 to 140-in. long x 1 to 3-in. wide; 
light-duty 21 to 54-in. long x % to 1-in. wide; s 
cial sizes to suit; pitches 0.500-in. (heavy) 0.375-in. 
(light) 

Service: To 16,000 fpm; 53 hp at 11,000 fpm (1-in. 
heavy); 15 hp at 8,000 fpm (1-in. light); cpeed ra- 
tios to 30:1 

Design: Neoprene or Buna-N rubber with steel wire 
core (heavy-duty) and Ustex cotton cord (light); 
steel core permits operation on fixed centers with- 
out adjustment, eliminates elongation, gives high- 
tensile strength; low noise level; no lubrication re- 
quired; flexibility permits pulley diameters as smal 
as %-in. at 10,000 rpm; sensitive to gross mis E 
alignment ( 

Application: For machine drives where nonslip, pre- is 
cise timing transmission of power is desired; color w 
television drive mechanism, sewing machines, auto- @ 
matic screw machines, pumps, portable power equip- 
ment, etc. 


For more data circle MD 15, Page 229 














Electronic Timer 14 
Farmer Electric Co., 21 Mossfield Rd., Waban, Mass. 


Designation: Type CK 

Style: Cold-cathode tube; model A surface mount, mod- 
el B panel mount; manual setting 

Size: Model A 3% x 4% x 3 in. deep; model B 3% 
x 4% x 2 in. deep 

Service: Time ranges 1.5, 3, 6, or 12 seconds max; 
dial with 100 graduations; load contact rating 8 
amps noninductive at 125v a-c; input 105-125v .60 
cycle 

Design: No standby current required by cold cathode; 
no recharging time required by condenser before 
start of next cycle; external loads connected to ter- 
minals without affecting timer; load contacts SPDT 

Application: For short-interval time control of 0.03 
to 12 seconds on such processes as spot welding, 
heat sealing and conveying. 

For more data circle MD 14, Page 229 








Coolant Clarifier 
Honan-Crane Corp., Lebanon, Ind. 


| wh 
| sh« 


Style: Package unit; magnetic; open; forced or gravity 
flow 

Size: 15 3/16-in. w x 16% h x 22% in. long, net weight 
145 lb; inlet and outlet connections 2-in. NPT; over 
flow 1-in. NPT on 2 sides; mounting hole dim°n- 
sions 20% x 12 13/16-in. 

Service: Continuous clarification of liquid cools» 
(mineral oils and soluble oil solutions) to 20 «©! F 

max; 1/12-hp motor, 60 cycle 110v single pha* 


Design: Automatic; permanent ring magnets c- § | 
pletely enclosed in revolving nonmagnetic cylin’: | 
circular steel disks, endpieces of cylinder, ac! “4 
magnetic poles to seal magnet cores from fli; 
360-degree attraction; nonmagnetic wiper trough ‘°F 
nonmagnetic abrasive particles; cycling pump 
separate pump and motor force flow through «it | Gs 
(special interchangeable inlet castings used for g™*'~ ’ 
ity flow; overage returned to sump se 

Application: For wet surface grinders, thread grind:'s, @ cl 
milling machines, gear shapers, etc., where continu: @ 
ous flow of clean lubricant is desired. 


For more data circle MD 16, Page 229 * 
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PIONEERS IN TUBE FITTINGS AND TUBE WORKING TOOLS 


513 Racine Ave., Chicago 7, Illinois 
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NOW : ip cca a 


brass and bronze on products 
like these with 


M&W PLATELUSTRE 


® Don’t let critical metals put a needless crimp in your production! 


Take zine or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look so much like copper, brass and bronze that the eye can 
scarcely tell the difference! 

Whether you have been using now unavailable copper and 
its alloys for making products or for plating products, you will 
find these new M & W finishes equally effective in keeping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
requirements. 

Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, write for free literature. 


PIONEERS IN PRODUCTION 





oF WALDSTEIN CO. 228 s===m, 


PACIFIC:COAST: DIVISION: SMITH-DAVIS CO., 1075) VENICE BOULEVARD, LOS ANGELES 34, CAL. Ss Asana 
. MANUFACTURERS OF INDUSTRIAL FINISHES a 


ADVERTISEMENT 





Clear Coatings for 
Zinc and Steel Stand 
800 hours’ Salt Spray 


Increased use of zinc die 

and of zinc-plated steel to replace 
unavailable materials, combined 
with the tight supply of copper, 
nickel and chromium normally 
used for plating zinc, has focused 
attention on surface coatings com- 
parable to plating in service per- 
formance. Unbiased laboratory 
tests show that at least two of the 
clear finishes in the company’s line 
withstand the exceptionally long 
period of 800 hours’ exposure to 
salt spray and to weatherometer 
tests. 


Effectively protect zinc 


These tests demonstrate that DU- 
LAC Clear Universal Lacquer #462 
and CODUR Clear Synthetic Y743 
provide completely satisfactory 
protection on zinc, zinc plated steel 
and steel. Even after the unusual- 
ly severe tests to which these fin- 
ishes were subjected, there was no 
indication whatever either of fail- 
ure of the coating or of discolora- 
tion of the zinc. 














(Left) A zinc-plated steel panel newly coated 
with DULAC #462. (Right) A similar pond 
after 800 hours’ exposure to salt spray, show 
ing no evidence of attack on the finish. 


Adaptability to Drying Schedules 


While both finishes give the same 
performance, DULAC #462 is a 
air-drying coating, while CO! UR 
Y743 is a baking type. This peM 
mits choice of the correct finish 
to fit into the drying schedules 
of a particular finishing room 


Technical. Data Bulletin #11! oD 
clear finishes is available ‘rom 
Maas & Waldstein Co., 430 River 
side Avenue, Newark 4, N. J. On 
request, M & W Technical Service 
Engineers will discuss specific 
problems. 
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NEW PARTS 


Miniature Variable-Speed Drive 17 


Metron Instrument Co.; 432 Lincoln St.; Denver 9, 
Colo. 


Designation: Type 4B 

Style: Roller and disk; lever speed control 

Size: 0.025 hp; 2 Ib-in. torque 

Service: 20,000 rpm max; ratio infinitely variable from 
1/6 to 6 

Design: Compact sealed construction; speed adjusted 
by changing radius at which rollers make contact 
with disks, rollers directly turned by lever control; 
actuating lever has pointer which rides on calibrated 
ratio scale; automatic or remote control possible 
with linkages or cams 

Application: Drives for timers, computers, business 

machines and similar low-power devices where man- 

ual, automatic or remote control of speed is desired. 


For more data circle MD 17, Page 229 


Glass-Walled Filter 19 


Micro Metallic 
N.Y. 


Corp., 30 Sea Cliff Ave., Glen Cove, 





Designation: Surfamax and Gravitain 

Style: Filter elements in cylindrical glass containers 

Size: To suit, 4%4-in. diameter x 40-in. long container 
accommodates 8 sq. ft. of filter area 

Service: Filters particles from 5 (0.0002-in.) to 165 
microns (0.0065-in.) minimum; pressures to 40 psi, 
integral stainless steel guard screen for higher pres- 
sure 

Design: Filter septum is porous stainless steel sheet 
with 50 per cent voids; types 304 and 316 stainless 
and Hastelloy B used in construction, other corro- 
sion resistant alloys special; Pyrex glass container 
for heat and pressure resistance 

Application: For commercial filtering where the in- 
fluent suspensions have variable properties and in 
research and development work. 


For more data circle MD 19, Page 229 





Fluid Shut-Off Valve 18 


Airmatic Valve Inc.; 1643 EH. 40th St., Cleveland, O. 





Designation: Model LDS-2-750 

Style: In-line, direct solenoid, capacity shut-off 

Size: 4% through 2-in. standard pipe ports 

Service: Oil, water or air; pressures to 225 psi max; 
solenoid a-c or d-c 

Design: One moving part; corrosion-resistant con- 
struction, cast naval bronze; positive seal; mounts 
in any position; inspection and servicing without 
disturbing piping 

Application: For automatic shut-off control of fluid 
pressure systems operating equipment and machine 
processes; particularly adapted to restricted space 
installation. 
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Servo Amplifier 20 


Servomechanisms Inc., Mineola, N. Y. 





Designation: SA-203 

Style: Packaged system, plug-in, panel mount 

Size: 5 x 8 x 4% in. high; 5% Ib 

Service: Output 115v 60 cycle 15 watts max (tuned 
for control phase of Diehl FFE-25-11 or equivalent 
motor); input impedence 1 megohm (without net- 
work NA); with NR102 damping, net gain is 4000; 
error rate damping to suit; carrier signals of 60+ 
2 cycles per second; operates at ambient tempera- 
tures to 140F 

Design: Amplifier contains transmission control plug-in 
networks for input (NA), phase shift (NP) and 
damping (NR)—three stages of voltage amplifica- 
tion—one driver stage—and output power stage, 
transformer coupled to motor; load conditions and 
data devices changed by exchange of net-works 

Application: For use in high-performance velocity or 
position servo loops in such as analogue computing 
devices, laboratory measuring instruments, automat- 
ic processing and inspection controls, etc. 

For more data circle MD 20, Page 229 
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\ itil lentes ebinie oil into mist, ieaicnes ween 
_ tubing to bearings. Bathes all bearing surfaces with fresh, clean, cool 


- oil film. Uniformly maintains oil film on all sliding, rubbing, rolling parts _ 
regardless of variations i in load, eee ee eon No “peaks and 


valleys” of lubrication. 


Fully sitdupa cakes waste and the Gicertolalies of the “human 
element.” Extends bearing life as much as 17% times. Seals bearings 
against dirt and abrasives. Cuts oil consumption as much as 90%. 





Alemite ANNOUNCES THe most AMAZIN 


ae 


“Greatly reduces the number of oils needed. 


ooo 8 
Ball Bearing 


Here is lubricating progress 
so major —so far-reaching — 





as to command the interest of every executive 
concerned with industrial lubrication practices 
and costs. 


You'll marvel that a system so simple—without 
any moving parts—can bring such a revolutionary 
change in the lubrication of machinery. 


The Alemite Oil-Mist System requires only two 
simple settings—to control the amount of air pres- 
sure, and to regulate the density of the Oil-Mist. 
Once set, they require no further attention. 


This great new Alemite Oil-Mist System has been 
proved by plant installations on a wide variety of 
machines in many industries including steel, coal, 
food processing, chemicals, metalworking, textiles 
and woodworking. The results are spectacular—in 
reduced lubrication costs, reduced maintenance 
costs, reduced service, reduced “down-time.” 


eeeln 
Roller Bearing 


Desk-Top Demonstration, 
No Obligation—Mail Coupon at Right 


The handy coupon attached to your Company letter- 
head will bring a trained Alemite Lubrication Repre 
sentative to your office. In a brief yet thoroug! 
Desk-Top Demonstration he will answer question 

and tell you how Alemite Oil-Mist can provide mor 

efficient lubrication at lower cost than you eve 
thought possible. Clip and mail the coupon today—! 

Alemite, Division of Stewart-Warner, 

1850 Diversey Parkway, Chicago, Ill. 
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OIL MIST 


1. Continuous Lubrication 


Constantly deposits a fresh, clean film of 
oil on all surfaces of all bearings in the 
systern, 


2. Fully Automatic Lubrication 


Eliminates the uncertainties of the “hu- 
man element.” (Refilling the reservoir is 
the only periodic service required.) 


3. Elimination of Guesswork 


Every bearing picks up only as much Oil- 
Mist as it needs. No bearing can be over- 
looked. None gets over-lubricated. 


4. Reduction of Bearing Temperatures 


Oil-Mist acts as bearing coolant, can 


lower bearing temperatures as much as 
20°F. 


<— OlL MIST 


8 Advantages of the Alemite Oil-Mist System 


5. Reduction of Types of Oil 

Oil-Mist greatly reduces the number of 
oils that must be stocked, handled, and 
applied. 

6. Elimination of “‘Down-Time”’ 

All bearings in the system are constantly 


lubricated while the machine continues 
to produce. 


7. Extension of Bearing Life 

Oil-Mist multiplies the life of bearings 
many times. The life of grinding machine 
bearings has been extended from 400 to 
7,000 hours. 


8. Consumption of Oil Cut 90% 


The Oil-Mist System usually consumes 
approximately 149 the amount consumed 
by any other oiling method. 


Alemite OULD AMS Lubrication 
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My name 


NFTOMATIC LUBRICATION SYSTEM EVER INVENTED 


Here is an example of the 
many kinds of mechanical mo- 
tions that can be lubricated by 
an Alemite Oil-Mist System, 
using one oil. On this automatic 
drilling machine Alemite Oil- 
Mist is lubricating 20 points, in- 
cluding cam, quill, worm and 
gear, reduction gear, gear and 
rack, gear train, plain and ball 
bearings. With Alemite Oil- 
Mist, this machine consumes 
only 10 oz. of oil during an 80- 
hour work week. System draws 
less than ONE cu. ft. of air per 
minute at 10 psi. 





Another Product of 


STEWART 
WARNER 











Alemite, Division of Stewart-Warner, Dept. R-41 
1850 Diversey Parkway, Chicago 14, III. 
[] Please have your Alemite Lubrication Representative 


arrange a desk-top demonstration of Ojil-Mist. This en- 
tails no cost or obligation on my part. 


(] Please send me information about Oil-Mist by mail. 





Position 


Company (leave blank if letterhead attached) 





(Continued from Page 219) 


NEW PARTS 


Locking Fastener 


American Shower Door Co., Los Angeles, Calif. 


pen 


Designation: Thumweld 

Style: Quick insert, snap locking 

Size: Hole sizes from % to %-in. 

Service: Metal thicknesses to %-in., variations of 
—0.005 to +0.020-in.; 15 lb load per fastener (3/16- 
in. size)—-where vibration is encountered, 5 Ib per 
fastener 

Design: Three-piece fastener: Anchor pin, sheet met- 
al washer with v-projection, and locking lever; 
pressure on lever pulls anchor pin upward against 
v and spreads anchor points which grip metal being 
fastened 

Application: For permanent metal fastening where 
rapid assembly or disassembly is important, or to 
replace screws or bolts on units such as access 
plates, metal housings, panels, instruments, etc. 


For more data circle MD 21, Page 229 


Regulating Valve 
Reynolds Shaffer Co., Detroit 4, Mich. 


Designation: R-V1 (full ported) R-V2 (small port for 
fine adjustment) 

Style: Stop cock; manual adjustment 

Size: 2% in. long; %-in. pipe; R-V1 has 1-in. pipe 
area port in plug, R-V2 has \-in. plug port; larger 
sizes to suit 

Service: Water and other fluids; exact flow regulation 

Design: All brass, close fitted plug (Bearenized finish 
on plug and ID to 0.0005 in.); positive O-ring pack- 
ings; quick disassembly; one-quarter turn opens or 
closes 

Application: Used as a flow-regulating valve for jet 
and spray pumps, by-pass valve on feed lines, etc. 


For more data circle MD 23, Page 229 








Solderless Wire Connector 


Ideal Industries Inc., Sycamore, Il: 


re 


Style: Setscrew pressure connector, solderless 
Size: Two sizes, Nos. 11 and 22 
Service: UL approved for 600 v; wire combinations— 
(No. 11) 2 #12, 1 #12 and 1 or 2 #14, 2o0r3 
14—(No. 22) 2 #10, 2 #10 and 1 #12 or #14, 
or 3 #12, 1 or 2 #12 and 1 or 2 #14, 1 #12 and 
1 to4 #14,2to5 #14 
Design: Solid brass setscrew and sleeve; phenolic shell 
screws over sleeve and can be easily removed for 
inspection of joint or for circuit remake; screw 
driver pressure insures permanent joint 
Application: For general use in branch circuit wiring, 
fixture hanging, machine and appliance hook-up 
where a permanent solderless splice of two or more 
wires is desired; ideal for use where circuit layouts 
are planned for possible addition of new circuits. 


For more data circle MD 22, Page 229 





Miniature Foot-Operated Switch 24 
Simonds Machine Co. Inc., Southbridge, Mass. 


Designation: Linemaster Treadlite 

Style: T-51-S (one contact) and T-52-S (two contacts): 
SPDT (NO,NC), foot-operated 

Size: 3% x 2% x 1in. 

Service: 5 amp at 110/250v, momentary contact 

Design: T-52-S operates two circuits—partial pressu! 
on treadle actuates one contact, further pressur 
a second contact; formed-steel casing with blac 
crackle finish 

Application: For foot-operated control of low-voltag: 
light-duty electrical circuits of business machines 
sound equipment, magnetic switches, solenoids, r« 
lays, etc. 


For more data circle MD 24, Page 229 
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Plate Circuit Relay 


Style: LS series, SPDT 
Size: 25, x 1% x 1 5/16 in. high 


Service: 2500, 5000 and 10,000 ohm 


coil resistances; contacts 5 amp; 
min actuating power 0.09 w, 
normal operating power 0.2 w 
Design: Open construction; designed 
for min size and low cost; adjust- 


ed to pull in at approximately 5 


ma 
Application: For photoelectric con- 


trol circuits and electronic timing 


devices. 
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25 


Potter & Brumfield, Princeton, Ind. 





Properties: 





Vinyl Plastic Coating 26 


Casey & Case Coating Co., P. O. Box 
151, Maywood, Calif. 


Form: Inert thermoplastic resins in 
formulation for prime, interme- 
diate, and finish coats; colors— 
gray (prime) white, black, gray 
and oxide red (intermediate), 
white, black, gray, oxide red, 
cream, green, and aluminum (fin- 
ish) 

Service: Exterior and interior coat- 
ings for severe corrosion or con- 
tamination environments; max 
temperatures 160F; applied by 
brush, spray or dip 

Generally resistant to 

acids, alkalies and salts except 

acetic acid ¢over 2%) formic ac- 

id, hydrofluoric acid, chlorinated 

hydrocarbons, aromatic hydrocar- 

bons, aldehydes, bromine, esters, 
ethers, cresols, carbon disulphide, 
betons, phenol, and iodine; abra- 

s = — ; nontoxic; nonflam- 

mable 


Application: Protective coatings for 


food processing equipment, chemi- 
cal handling and storage equip- 
ment, marine equipment, and pro- 
duction machines in general. 


F 
or more data circle MD 26, Phe 229 
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MOTORS PROTECTED BY 
DOW CORNING SILICONES 


... the insulation that has already saved industry millions of maintenance 
dollars plus the hourly output of hundreds of thousands of men! 


This most timely announcement caps the test program we started 
8 years ago when silicone resins were introduced by Dow Corning Cor- 
poration. First we proved by accelerated life testing that silicone 
insulated motors had a good 10 to 1 advantage in life expectancy and 
wet insulation resistance. Then we sold silicone (Class H) insulation to the 
manufacturers of electrical equipment ranging from lift truck and trac- 
tion motors to solenoid and brake coils. We also encouraged the better 
rewind shops to rebuild hard working industrial motors with Class 
H insulation. 


Now we can proudly refer American industry to this goodly list of 
electrical manufacturers, all able and willing to supply electric machines 
protected by Class H insulation made with Dow Corning Silicones. 

Take your special problems to the application engineer representing 
any of these companies or to our Product Development Engineers. 





furnished hal 


The Leland Electric Co 








oF 


The Reliance Electric & Engineering Company 


Continental Flectric Co. Inc. 





ELECTRO DYNAMIC 








ELLIOTT COMPANY THE B-A-WESCHE ELECTRIC COMPANY 





WESTINGHOUSE 


KURZ & RooT COMPANY ELECTRIC CORPORATION 


CINCOMPOMATE HD 


- 


THE MASTER ELECTRIC COMPARY 










* "Class H" insulation is the kind of insulation 
that keeps motors running in spite of 


“Hell and High water." (slanguage dictionary) 


CORPORATION 


MICHIGAN 


DOW CORNING 


SILICONES 


DOW CORNING 


MIDLAND, 


Atlanta © Chicago ¢ Cleveland ¢ Dallas ¢ Los Angeles * New York ¢ Washington, D. C. 
In Canada: Fiberglas Canada Ltd., Toronto e 


In Great Britain: Midland Silicones, Ltd. 
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Hopper Vibrator 


Syntron Co., Homer City, Pa. 


Designation: V-30, V-60, V-80 and V-240 

Style: Pulsating magnet with wall-mounted VCR vari- 
able-power control 

Size: Weight of vibrator 30 lb (V-30), 43 lb (V-60) 
115 Ib (V-80) and 247 lb (V-240) 

Service: 3600 vibrations per minute; V-30 will vibrate 
hoppers made of ;-in. sheet containing not more 
than 20 cu ft of material, V-60 %-in. and 50 cu ft, 
V-80 %-in. and 20 ton; input watts 125, 175, 300, 
and 850 respectively; 110, 220 or 400v 60 cycle a-c 

Design: Springs pound against rubber bumpers for 
“cushion action” and reduced noise; weight increase 
over standard models to compensate for power loss 
due to absorption by rubber; electronic controller 
valve changes a-c to pulsating waves with time in- 
terval between resulting in long stroke; controller 
dial switch varies power 

Application: For vibrating bins, hoppers and chutes 
for free material flow, vibrating forms to eliminate 
pockets and voids, and vibrating screens to in- 
crease capacity. 
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Diesel Engine 29 


Lister-Blackstone Inc., 420 Lexington Ave., New York 
17, N. Y. 


Designation: Model AS 2 

Style: Two-cylinder, four-cycle; direct injection 

Size: 20 hp; 43% in. deep x 36% in. high overall; net 
weight 725 Ib 

Service: Air-cooled; 1800 rpm; fuel consumption No. 2 
diesel oil, 0.38 lb/bhp/hr 

Design: Bore and stroke 4% in.; compression ratio 
15:1; fuel tank capacity 6.6 gal.; luboil capacity 
SAE 30, 2.1 gal.; flywheel housing drilled to suit No. 
4 SAE pitch circle diameters for standard clutch 
power take-off and standard reverse and reduction 
gears 

Application: Prime mover for stationary units such as 
generator and pumping sets and mobile units such as 
concrete mixers, haybalers, etc. 
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Pneumatic Tire Caster 28 
Aerol Co. Inc., 2820 Ontario St., Burbank, Calif. 


Style: Swivel yoke caster 

Size: Mounts 10-in. pneumatic wheel 

Service: Load rating 1200 lb 

Design: Sparkproof; high rollability to decrease fric- 
tion heat; cased bearings to minimize race wear 

Application: For mobile materials handling equipment 
used in arsenals; explosives processing plants, etc., 
where max loads must be moved with minimum 
vibration and shock. 


For more data circle MD 28, Page 229 








Predetermined Electric Count Control 30 


Counter and Control Corp., 5225 W. Electric Ave., Mil- 
waukee 14, Wis. 





Designation: Cyclo-Moni- 
tor, Models CMR and 
CMS 


Style: Rotary (CMR) and 
stroke (CMS), mechan- 
ical; automatic reset 


Size: Overall 75% h x 5% 
w x 9%-in. long includ- 
ing 1%-in. shaft exten- 
sion; %-in. shaft di- 
ameter; mounting by 3 
holes 4-in. diameter 

Service: Electric cycle or interval control by count 
or rotation; to 5000 counts per minute (rpm) méx 
(CMR) to 1000 strokes per minute max (CMS 
switching interval % to 6 counts; snap-action switc! 
NO or NC, 10, 5 or 3 amps. at 125, 250 and 460 ' 
a-c respectively 

Design: One count per revolution (CMR); 60-degr: 
movement of spring-loaded ratchet type lever or 
count (CMS); when mechanical forces are insu: 
ficient to drive, CMS can be operated by 110v ©' 
cycle solenoid to 350 counts per minute, max; cou! 
set by moving pointer on dial gear and turnin 
venier knob; dial gear rotates one way to select« 
count, actuates switch (interval) and repeats |’ 
opposite direction 

Application: For cycle control of motors, relay 
solenoids, signals, etc., used in electrical machi! 
circuits where actuation of interrelated functio! 
are dependent upon specified numbers of pieces “' 
motions. 
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Steel Tubing el 


Carpenter Steel Co., Alloy Tube Div., 
Union, N. J. 


Form: Round welded tube or pipe; 
alloys B and C of Hastelloy strip 


Size: Round tubing from % through 
4% in.; round pipe % through 4 
in. ips (schedules 5 and 10—light 
and medium weight), % through 
1 in. (schedule 40—heavy weight) ; 
max length of finished tubing 
with circumferential splices, 22 ft 
—without, 15 ft (5% to 1% round), 
10 ft (over 1% round); gage 
0.035/0.083-in. (5%), 0.035/0.095 
(%), 0.035/0.019 (% to 1%) 
0.035/0.1385 (1% to 1%), 0.065/ 
0.134 (1% to 4%) 

Service: Piping systems, especially 
chemical processing, handling cor- 
rosive or oxidizing agents 

Properties: Alloy B—resists hydro- 
chloric acid in all concentrations 
and at all temperatures even boil- 
ing; resists boiling sulphuric as 
well as concentrations above 30% 
at low temperatures; recommend- 
ed for hydrochloric acid above 
80 C; not satisfactory for oxidiz- 
ing atmospheres—Alloy C—be- 
cause of chromium content resists 
nitric acid, free chlorine and acid 
solutions of ferric and cupric 
salts; resists phosphoric acid and 
acetic, formic, and sulphuric ac- 
ids; recommended for hydrochlor- 
ic acid to 50 C—Alloys B and C 
can be fabricated for bending. 
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Protective Coating 32 


American Sand-Banum Co. Inc., 9 
Rockefeller Plaza, New York 20, 
N. Y. 


Designation: Tinallium 

Form: Nondrying black paste 

Service: Heavy-duty corrosion and 
rust control; all metals, woods 
and concrete mixes; temperatures 
from —75 to +500F 


Properties: Can be applied with 
brush while cold regardless of 
climate conditions; resists acids, 
salts, air, noxious fumes; water 
repellent; fire resistant; nonabra- 
sive; nontoxic; acts as lubricant 
on interior parts 

Application: Protective coating for 
exposed mechanisms, armatures, 
axles and bearings, automobile 
springs, underground or under- 
water piping systems, etc. 
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problems with experience. 


up with the right answer. 
And because packings problems often remain hidden until 


packings in your business. 


GRAKONE (synthetic) 
AND LEATHER 


















Swat! Missed him, eh? That's be- 
cause the fly moves so fast and its 
co-ordination is so nearly perfect. 
Using known materials, how would 
you build a machine to duplicate 
the fly‘s movements? 


tow to keep pace 
with growing 
demands in 
leather and 
synthetic 
packings 


Again, co-ordination is the answer — the co-ordination of minds 
and skills. At G&K-INTERNATIONAL, our laboratory, engi- 
neering and production staffs have pioneered many developments 
in mechanical packings, and today are tackling the toughest 


Co-ordination is the reason for their plus-average in coming 


time is critical, you'll benefit by consulting us now regarding 


INTERNATIONAL PACKINGS CORPORATION, BRISTOL, NEW HAMPSHIRE 
GRATON and KNIGHT COMPANY, WORCESTER, MASSACHUSETTS 


FACKINGS oe 






matiel hi 














Reproduction Machine 33 
Charles Bruning Co. Inc., 100 Reade St., New York 13, 
Me a 


Designation: BW Copyflex 

Style: Diazo positive contact process reproduction; 
automatic 

Size: 291% w x 28 d x 50-in. high 

Service: Direct copy of typed, written, drawn, or line- 
printed material; twenty combinations of colored lines 
and paper plus black and white; accommodates pa- 
per to 11%4-in. were at any length; 60 c 110 v a-c 

Design: Automatic feed mechanism; knob on calibrated 
dial for speed control; self-cleaning with cup of 


warm water; hammertone gray finish. 
© 
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Accelerometer 
Gulton Mfg. Corp., Metuchen, N. J. 


Designation: Model A 403 

Style: Compressional movement, piezo-electric pickup; 
self-generating; flange mounted 

Size: Flange base 1,y;-in. diameter; unit %-in. high; 
weight 1 oz.; mounting 3—2 x 56 machine screws 
on 1\-in. circle at 120-deg spacing 

Service: Frequency range 3 to 4000 cps; acceleration 
range 0.1 to 600 g; temperature range —60 to 90 
C; resonant frequency 8 kc; capacitance 1500 mmf 

Design: Max. directivity perpendicular to mount; self 
centering suspension system to prevent breakage 
and slippage; units calibrated at plant at 2g from 
20 to 1500 cps; 4-ft cable furnished 

Application: For measuring high-frequency shock and 
vibration; where pulse lengths are of order of one 
millisecond, measure made by connecting unit into 
standard electronic amplifier. 


For more data circle MD 35, Page 229 








Accelerometer 34 


Engineering Research Associates Inc., St. Paul, Minn. 


Designation: Type E-62 

Style: Magnetic recording, self-contained 

Size: 4 x 4 x 8 in. overall; 8 Ib 

Service: Max recording time, 7 seconds—constant 
speed (+10%) recording time, 4 seconds; operating 
temperature 50 to 120F; seismic mass spring re- 
cording elements for following ranges of acceleration 
0 to +10, 0 to +30, 0 to +100, 0 to +350 and 0 to 
+500g with respective frequencies of 230, 390, 700, 
1300, and 1600 cps 

Design: Electric fuse wire starter; seismic elements 
exchangeable; damping of seismic elements 20% of 
critical; transducer and record element single unit 

Application: For rocket instrumentation and opera- 
tional tests of automobiles, etc., for “ride” char- 
acteristics. 


For more data circle MD 34, Page 229 





Differential Pressure Cell 36 


Baldwin-Lima-Hamilton, Philadelphia 42, Pa. 


Style: Opposing air bellows on cantilever; SR-4 straiz 
gage sensing elements 

Size: Pressure ranges +10 and +20 psi 

Service: Max line pressures 50 (+10) and 100 lb 
(+20); input 6 and 12 v respectively, max 8 and 
16 v; standard 120 and 300-ohm circuits; output at 
rated pressure 2.000 +0.005mv/volt input 

Design: Accuracy 4 per cent of full scale; temperature 
compensated from zero to max; sensing element her- 
metically sealed in aluminum box; electrical con- 
nections through glass-to-metal seals; Monel bellows: 
mounts any position 

Application: For the measurement of flow, liquid level, 
determination of airfoil distribution in wind tunne! 
and differential measure of fluid pressures. 

For more data circle MD 36, Page 229 
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ing in sizes to 9%-in.. OD. 
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Farrell-Cheek Steel Co.—8-page 
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Contact KAYUUN Muskegon 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120” OUTSIDE DIAMETER 


KAYDON Tapered Roller Bearings 16500 x 18.750 x 0.875 
with KAYDON Bronze Cages, silver plated, for high speed acceleration 


Safe Way to Reduce Weight 


much more compact machine design. 


Look again at this thin section bearing. KAYDON 
bearings like these, designed with very thin 
section, are a boon to design engineers who 
recognize weight-reduction and greater pre- 
cision as prime problems today. 

KAYDON Thin-Section Tapered Roller, 
Straight Roller, and Ball Bearings are help- 
ing solve such problems. All types can be 


made unusually light in weight, and permit 


Unique high precision techniques that 
hold to closest tolerances in bearings as large 
as 120 inches outside diameter, assure con- 
sistent accuracy in all types and sizes of 
KAYDON bearings and needle rollers. 

* * * 

For your precision bearing requirements, 

contact KAYDON of Muskegon. 


KAYDON Types of Standard and Special Bearings: 





Spherical Roller ¢ Taper Roller ¢ Ball Radial ¢ Ball Thrust 
© Roller Radial ¢ Roller Thrust ¢ Bi-Angular Bearings 


sag WAYUUN sp deetiiatis 


MUSKEGONeMICHIGAN 


PRECIS10'!N BALL AND BOLLER BEARINGES 
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CUTS COST 25% 


That multi-tapped channel resistor is a Ward Leonard 
suggestion to reduce the cost of maintaining constant 
voltage for a Diesel train’s auxiliary services over the 
entire speed range. 

Originally, the voltage regulator used 16 multi-tapped 
resistor tubes to give 50 resistance steps. Substituting two 
multi-tapped Ward Leonard channel resistors simplified 
mounting so as to save 25% in overall costs. 

So you don’t have to buy a cheaper resistor to make a 
saving. A better way is to let Ward Leonard do the job for 
less cost, with a quality product and an engineering idea. 

Ship your problem our way. 

WARD LEONARD ELECTRIC CO., 58 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and 
Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
PR ail- Engineered Cortiols Since 1892 


RHE ATS « RELAYS + CONTROL DEVICE 








OF MACHINES 


Harold S. Sizer has 
been appointed direc- 
tor of design for ma- 
chine tools of the 
Brown & Sharpe Co. 
assuming charge of 
engineering on ma- 
chine tools and relat- 
ed items. A _ grad- 
uate of Brown Uni- 
versity, Mr. Sizer was 
previously a design 
analyst, standards en- 
gineer and assistant 
director of design for 
the Brown & Sharpe 


Co. 
Harold Sizer 


General Electric 
Co. announces the 
appointment of 
Francis K. McCune as 
manager of engineer- 
ing of the Apparatus 
Division. A graduate 
of the University of 
California, Mr. Mc- 
Cune joined General 
Electric Co. in 1928 
as a student engineer 
on the test course. 
He has held positions 
in the International 
General Electric 
Company commercial 
department and in 
1945 was named as- 
sistant works man- 
ager of the General Electric Co.’s West Lynn VW ori 
In 1946 he served as a member of the App«rat 
Department design engineering staff and in 194%, 
McCune was appointed assistant to the genera! 1a! 
ager of the department. 


Francis K. McCune 


Westinghouse Electric Corp. announces the 4 
pointments of the following men in the Special Pro 
ucts Development Division. Dr. S. W. Herwald, fe 
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merly manager of the development section, is now 
manager of the engineering development division; 
and P. L. Fosburg, formerly manager of the design 
section, is now manager of the engineering design 
division. 





+ 


Carl L. Kalitta has 
been appointed chief 
design engineer of 
the Warner Division 
of Clinton Machine 
Co. Mr. Kalitta was 
previously associated 
with Vickers Inc. 
where he served in 
various capacities 
with much of his 
time devoted to spe- 
cializing in aircraft 
hydraulics. He is a 
graduate of the De- 
troit Institute of 
Technology. 





Carl L. Kalitta 


+ 


R. M. Zabel has been appointed manager of engi- 
neering for the Westinghouse Electric Co.’s Lamp 
Division in Bloomfield, N. J. In his new capacity, Mr. 
Zabel will direct all the division’s lamp engineering 
and development, its chemical and metallurgical en- 
gineering and the activity of its experimental factory. 


¢ 
Everett S. Lee has been appointed editor of the 


General Electric Review, monthly engineering maga- 
zine published by the General Electric Co. 


¢ 
M. J. Donovan has been appointed assistant to the 
president of the Franklin Supply Co. 


+ 


Maurice J. Erisman, chief engineer at the Los An- 
geles plant of Link-Belt Co., has been appointed as- 
sistant chief engineer for the company’s Pershing 
Road Chicago plant. 


S 


C. S. Beattie has been appointed executive ‘vice 
President and general manager of the Delta Star 
Electric Co., a division of the H. K. Porter Co. 


+ 
Mullins Manufacturing Corp. announces the ap- 
ork pointment of C. L. Fix as works manager. 
+ 
na Richard Wheeler Jr. has joined the Mackenzie Muf- 


fler Co. as chief engineer. Prior to this, Mr. Wheeler 
was project engineer with Packard Motor Co. 


+ 
T. E. Martin, formerly assistant chief engineer 


With the Oliver Corp., Charles City, Iowa, has been ap- 
Pointed chief engineer of the company’s Springfield, 
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CLOSE=—BUT NO 
CHATTERING 





New A-C voltage-sensitive re- . 
lay makes ideal safety device 


Bulletin 401 describes how voltage differential between 
pick-up and drop-out can be set at 10% (5% on special 
order)—without chattering—on Ward Leonard’s new a-c 
magnetic relay. 

Designed for safeguarding single phase a-c motors 
(such as on washing machines, oil burners, etc.) against 
burn-out caused by low voltage, the 401 relay is also ideal 
for a-c lighting and power bus transfer, voltage regulat- 
ing, etc. 

A small saturable reactor, connected in series with the 
relay coil, acts as a variable impedance, varying with 
voltage drop. Since it is the major impedance in the circuit, 
wide current variations through the coil can be obtained 
with small line voltage variations. 

Being a power-type relay, it provides good contact, 
good make-and-break. Write for Bulletin 401. WARD 
LEONARD ELECTRIC CO., 58 South Street, Mount Vernon, 
N. Y. Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


BR eulO- E rgincored Controls Since 1892 


RHE 











Ohio plant. Mr. Martin’s new position entails the di- 
rection of product design, and development and ex- 


periment testing. 
SJ 


Alex Quayle has been appointed chief engineer in 
charge of all product design of the Oil Well Supply 
Co. a subsidiary of United States Steel Corp. 


° 


Martin A. Edwards has been appointed engineering 
manager of the General Electric Co.’s General Engi- 
neering Laboratory. In his new capacity, Dr. Edwards 
will be responsible for all engineering activities of the 
laboratory and for engineering relations with other 
divisions and departments of the company. 


° 


V. R. Peiffer has been appointed director of produc- 
tion of the Warner Division, Clinton Machine Co. 


¢ 


General Electric Co. announces the appointment of 
Henry A. Vaughn as manager of manufacturing 
of the General Electric Co.’s Meter and Instrument 


Divisions. 
+ 


John Mikulak has been appointed assistant to the 
vice president in charge of manufacturing for the 
Worthington Pump & Machinery Corp. Mr. Mikulak 
was previously associated with the Electric Machin- 
ery Mfg. Co. and in 1944 joined the American Car & 





The simplicity of design 
permits the unusual in 
manufacture. Born of the 


Aircraft industry these joints surpass the specifications of general industry. 
(4) GREATER ANGLE: 


machines we grind around the forks to maximum 
bearing surface, undercut for greatest operating 
angle without loss of strength. 


(1) CONCENTRICITY: Guaranteed to within .0005 


limits. Test them. 


(2) GRINDING: Finished ground on all operating 


surfaces to such accuracy that inserted pins will (5) HEAT TREAT: Treated to ROCKWELL 38 on 
not bind, backlash or inplay. the 


(3) FLUSH RIVETS: All ground flush with body to (4) PLATING: High grade alloy steel plated for 
particular application. Will not bind because of 
design between center blocks and fork. 


permit working inside tubing or close quarters. 


No extra cost. 


C scale. 


Foundry Co. where he was chief engineer of its weld. 
ed products division and senior research engineer, 
specializing in development of welded products and 
methods. 


« 


Milo M. Dean, former chief engineer of the Grey. 
hound Corp., has been appointed head of the new 
department of development engineering of Raymond 


Loewy Associates. 
. 


Paul Abel has been elected president in charge of 
engineering for the Yoder Co. 


SJ 
Robert R. Person has been appointed staff assistant 


to the manager of manufacturing of the General Elec- 
tric Co.’s Large Apparatus Division. 


J 
John R. Howland has been appointed to head a 


newly created corporation office of: product research 
for the Stewart-Warner Corp. 


° 
Dr. Ralph G. Owens has been named assistant dean 
of engineering at Illinois Institute of Technology. 
+ 
Ladish Co. announces the appointments of E. 0. 


Dixon as vice president in charge of research and 
metallurgy and T. L. Swansen as vice president in 





14 SIZES 

Dia. %” to 4”. 
LENGTHS: 
1%” to 10%" 


Due to special profiling 





WRITE FOR CATALOG TODAY 
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ADVERTISEMENT 


POWDER 
METALLURGY 


PARTS MEET SEVERE REQUIREMENTS 


Combining the high mechanical 
strength necessary to withstand 
heavy static, rotating or oscillating 
lads with a method of lubrication 
that maintains an unbroken oil film 
for thousands of hours, “COMPO” 
and “POWDIRON” bearings and 
parts offer exceptional service ad- 
vantages under a wide range of op- 
erating conditions. 


HIGH COMPRESSIVE STRENGTH 
Depending on composition, “COM- 


PO” and POWDIRON” display ul- | 


timate compressive strengths rang- 
ing from 69,000 to 140,000 psi. The 
porous structure is uniformly 
strong, since it is free from such 
defects as sand spots or blow holes. 
Permissible loads per square inch 
are therefore unusually high. 


UNBROKEN OIL FILM 
“COMPO” and “POWDIRON” bear- 
ings and parts maintain an oil film 
that prevents metal-to-metal contact 
between moving parts. When the 
machine is at rest, oil is stored uni- 
formly throughout the capillary 
structure of the bearing or part. 
When the machine starts, oil is in- 
stantly fed to the surface from the 
microscopic pores, thus maintaining 
a constant oil film. For this reason, 
there is no theoretical top limit to 
the velocity of shafts operating in 
“COMPO” or “POWDIRON”’ bear- 


ings. Continuous operation of small | 


shafts at speeds of 20,000 to 25,000 
rpm has demonstrated its feasibility. 


Where speed-load conditions are ex- | 
ceptionally severe, low-cost provi- | 


sions for replenishing oil supply will 
keep bearings operating indefinitely. 


Recommendations for specific con- | 
ditions may be obtained from Bound | 


Brook Oil-Less Bearing Company, 
Bound Brook, N. J. 









































@ In chain hoists and other applications 
where loads are heavy and maintenance 
difficult, the high capacity and efficient self- 
lubrication of “COMPO” and “POWDIRON” 
result in long service life with little dttention. 
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HIGH LOAD CAPACITY 
at high speeds is one of the 


6* outstanding advantages of 


ee ” 
COMPO. =" 
® } 
re i 1” bearings 
POWD RON. and parts 
Heavy loads? Of course — “COMPO” and 
“POWDIRON” bearings and parts are 
strong and durable. High speeds? With the 
“COMPO” and “POWDIRON” system of 
lubrication (oil film constantly maintained ) 
there’s no theoretical limit of velocity — 


actual shaft speeds of 25,000 rpm are not 
unusual, 



























*THE 6 OUTSTANDING 
ADVANTAGES OF 


“COMPO” and 
“POWDIRON”’ are: 


1. High load capacity at high 
speeds 












2. Extreme quietness 


3. Efficient self-lubrication 





4. Low installation cost 












5. Low operating and main- 
tenance cost 





6. Low unit cost Bearing deliveries are fast, too — if stock 
“COMPO” sizes (and there are plenty of 
them) meet your requirements. Write on 


company letterhead for latest list. 


Send for this FREE Booklet 


BROOK 


1883 
















« SOCK LIST Ne? 


BOUN 


“COMPO” 





o 
“POWDIRON” 
. 
“BOUND BROOK" 


















ESTABLISHED 







235 





ever see 
a conveyor belt 
with horns? 


Textile processors will recognize this unique belt as part of a Bale 
Breaker . . . the device that rips apart bales of raw fibre for pro- 
cessing. Heretofore, it has consisted of a series of steel spikes 
rnounted on canvas belting. However, the spikes often strike 
stones, bits of metal or other foreign objects inside the bale, caus- 
ing sparks that ignite flash fires that burn the belt itself. 


Cambridge design engineers solved this problem by attaching 
metal spikes to a standard woven wire conveyor belt. Results: 
fewer fires because Monel metal spikes reduce sparking, no belt 
damage or repairs when fires do occur, water from sprinklers will 
not harm the belt, longer belt life from all-metal construction. 


This is a typical example of the many unusual or difficult prob- 
lems solved by the use of Cambridge woven wire conveyor belts. 
Cambridge belts can be constructed from any metal or alloy in a 
wide range of open or closed weaves. For any problem of combin- 
ing product movement with processing through 

heat, cold or corrosive agents, rely on the experi- 

enced advice of your Cambridge Field Engineer. 

Write direct or see ““Belting-Mechanical”’ in your 

Classified Telephone Direct ory. 


The Cambridge ti .pccnsce 
Wire Cloth Co. Sincering dere” ona 


“ conveyor design for 

Dept. N * Cambridge 4, Md. caste ‘aleian a Ped 
ore esp food, ceramic, chemi- 
cal, metalworking and 
others. WRITE TODAY 
FOR YOUR COPY of 
a — this valuable refer- 

OFFICES IN PRINCIPAL INDUSTRIAL CITIES ence. 


METAL + SPECIAL 
CONVEYOR rT META 
1388) TFABRICATIONS 
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charge of manufacturing. 


° ° 


Thomas Cornils has been appointed chief engineer 
for the Pacific Northwestern Division of the Link. 


Belt Co. 


° 


Robert H. Owens has been elected president and 
general manager of Roots-Connersville Blower Corp, 


¢ 


Victor F. Stine has been elected a director of the 
Pangborn Corp. Mr. Stine assumes the duties of vice 
president in charge of sales and engineering. 


¢ 


Howell Electric Co. announces the appointment of 
Richard P. Ballou as chief engineer. A graduate of 
Iowa State College, Mr. Ballou was previously chief 
engineer of the Feder Elecric Products Co. Prior to 
that, he was associated with the Raytheon Manufae- 
turing Co., Allen-Bradley Co. and Westinghouse Re- 
search Laboratories. Mr. Ballou has been especially 
active in the electronics, service equipment and indus- 


trial control fields. 
+ 


Emil R. Schaeffer has been appointed manager of 
manufacturing of the General Electric Co.’s Switch- 


gear Divisions. 
. 


Jervis B. Webb Co. announces the appointment of 
Eric O. Melmer as chief engineer. 


¢ 


James M. Baker has been appointed vice president 
in charge of manufacturing of the Weatherhead Co. 
Prior to his recent appointment, Mr. Baker was fat 
tory manager at Motor Products Corp. 


S 


H. Thomas Hollowell Jr. has been elected president 
of the Standard Pressed Steel Co. 


+ 


William A. Roberts has been elected president of 
Allis-Chalmers Mfg. Co. Since 1947 he had been ex: 
ecutive vice president in charge of the tractor divi 


sion. 


Everett V. Allen has joined the Hughes Aircraft 
Co. as design engineer. Mr. Allen had been previous 
ly associated with Western Gear Works. 


+ 


L. H. Hirsch has been appointed chief electrica! en 
gineer of the Century Electric Co. 


r 


~ 


Donald A. Campbell has joined Eclipse Fuel Engi 
neering Co. as vice president in charge of engine! 
ing and research. Mr. Campbell was previously «5s 
ciated with Affiliated Gas Equipment Inc. 
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No “warm-up” time . . . extremely fast response . . . no main- . i 
nt | fenance! These are exclusive control advantages offered by the There’s a Mickars Standard Magnetic 
Vickers Magnetic Amplifier in Louis Allis’ Select-A-Spede—a Amplifier for Your Control Needs 


packaged all-electric adjustable speed drive operating from 


A. C. circuits. Located in the Cutler-Hammer control panel of HIGH POWER For 60 cps power sources—27 styles— 


% the power unit, the Vickers Magnetic Amplifier constantly ES TS SNS TE See se ee 
regulates the field i i 
” - en eee “ oe leah wn mappeee HIGH PERFORMANCE For 60 cps power sources—28 
adjustable voltage to the drive motor, providing unequalled : iti 
' . styles—maximum output powers from milli-watts to 108 
performance advantages. watts. For 400 cps power sources—20 styles—maximum 
ti Other Vickers Magnetic Amplifier features: A-C or D-C CON- COE PES ES SP ESS OEP a. 
*@ TROL, A-C or D-C OUTPUT... RESPONDS TO SUM OR 


al HIGH GAIN For 60 22 styl i- 
DIFFERENCE OF SEVERAL SIGNALS... ALLOWS oer eee 


ELECTRICAL ISOLATION BETWEEN CIRCUITS. 


mum output powers from 12 watt to 1200 watts. 


~ 


WRITE FOR BULLETIN 20-A 


For information on the complete line of Vickers 
Standard Magnetic Amplifiers. Please make request 
©n your letterhead. , 


o> Ele 
AY 


ce, VICKERS ELECTRIC DIVISION 


a UG RELL be 
1821 LOCUST STREET « ST. LOUIS 3, MISSOURI 
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GRIPCO PILOT-PROJECTION 


WELD NUTS 


IPCO LOCK NUTS 


Made to lock on bolts of varying tolerances 
—start on the Bolt easy, just like a common 


nut. When the “‘double triangle” deflected 
Nut Threads (patented) engage the Bolt 
Threads, they make a secure “union’; a 
“couple” that can only be “divorced” by 
a “‘wrench’’. 


Locks wherever it stops. Its sustained holding 
power is unaffected by vibration, oil, water 
or chemicals. Can be removed and reapplied 
many times without appreciable loss of lock- 
ing efficiency. Available in Steel or Brass. 
Made to fit National fine or National coarse 
thread bolts. 





Save time and trouble. The circular Pilot 
centers the Gripco Weld Nut instantly, right 
over the bolt hole, for quick, accurate weld- 
ing. No measuring. No jigs. No time wasted. 
Gripco Weld Nuts are available with standard 
threads or with Gripco Lock threads, and 
with two Pilot heights to fit different thick- 
nesses of metal. 


Samples and prices on both Gripco Lock Nuts 
and Gripco Pilot-Projection Weld Nuis will be 
sent promptly on request. Specify type of 
thread as well as sizes of nuts. 


NMOd SLSO) HSfid 





NUT COMPANY 


310-W CO. MICHIGAN AVE., CHICAGO 4, ILL. 


THE ENGINEER'S 


Torque Converters or Transmissions 


By P. M. Heldt; published by P. M. Heldt, 
Nyack, N. Y.; 476 pages, 544 by 8% inches, 
clothbound; available through MACHINE DESIGN, 
$6.00 postpaid. 


The complete range of torque converters and trans- 


| missions for use with combustion engines in road and 
| rail vehicles is discussed in this book. The approach 


is comprehensive and concise with an adequate theo 


| retical and practical coverage providing a useful ref- 
| erence for designers. 


By chapter, the contents are: friction clutches; 
automatic clutches; hydraulic and electric couplings; 


| overrunning clutches; principles of toothed gearing; 


sliding-gear and constant-mesh transmissions; bearing 


| loads in geared transmissions; planetary transmis- 
| sions; electric drive; hydrostatic transmissions; hy- 
| drokinetic torque converters; differential or power 
| shunt transmissions; inert type transmissions; var- 
| able-throw transmissions; automatic and power cor- 


trolled stepped transmissions; pneumatic transmis 
sions; and geared transmissions for different services. 
Each discussion is supported by a liberal number of 
diagrams, photographs and tables. Where practical 


| detailed studies of well-known industrial transmis 


sions are made. 
This fourth edition also includes a special 36-pag 
appendix which describes the recent developments it 


| passenger-car transmissions. 


os ta ee 


A BC of Iron and Steel 


Edited by Dan Reebel, associate editor of 
Steel; published by the Penton Publishing Co.., 
Cleveland, O.; 423 pages, 8% by 11 inches, cloth- 
bound; available through MACHINE DESIGN 
$10.00 postpaid. 


Thirty-one authorities of the steel industry have 
contributed to this volume which comprehensively 


_ describes the primary processes involved in convert: 


ing iron ore into finished iron and steel industrial 
products. The book presents the technical detai!s of 


| the phases of this basic industry in easily understood 


language. 
Of particular interest to designers are the cha) ter 
that deal with the production of iron and steel shape 


| —pipe, wire and wire rods, forgings, gray iron «ast 
| ings, malleable iron castings, and steel castings 
| These discussions contain information relevant 

| design development, such as applications. costs, lim 
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If you are concerned with the design or manu- 
facture of products-—military or civilian—which call for the 
use of metal components, you should be receiving The Alloy Pot. 
For 18 years this publication has had a single purpose— 
to point the way to increased productivity through the well- 
planned use of zinc die castings in product design. 

As The Alloy Pot begins its 19th year, industry faces a chal- 
lenge quite different from the one faced in the early 1940's. 
Now you are asked to build the tools of war and still maintain 
adequate civilian production in the face of a drain on manpower 
by the Armed Forces. Since zinc die castings represent the 
shortest distance between raw material and finished part they 
undoubtedly will provide the answers to many of the production 
problems of 1951. 

The Alloy Pot will give you specific examples of increased 
productivity and lower costs through the use of zinc die castings. 


The New Jersey Zinc Company ¢ 160 Front Street, New York 38, N. Y. 
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How to keep 
Line “FEATHERS” 


out of your hair ! 


It was a clean, sharp line till it had to be erased. But 
when it was re-inked, brother how it feathered and 
“blobbed”! 

Feathering lines are one of the things you don’t 
have to worry about with Arkwright Tracing Cloth. 
Even erased surfaces will take a neat, sharp line. 
What's more, you'll never find pinholes, thick threads 
or other imperfections in Arkwright cloth. You'll 
never have to fear that your drawings will discolor, 
go brittle or become opaque with age. A drawing 
on Arkwright Trac- 
ing Cloth will yield 
clean, clear blue- 
prints years after 
you make it. 

Aren’t your 
drawings worth 
this extra pro- 
tection? Ark- 
wright Finish- 
ing Co., 

Providence, 
R. I. 


itations, advantages, properties, etc. Tables, dia- 
grams, and illustrations are used effectively to sup- 
port all discussions. 


Manufacturer and Association Publications 


Ball and Roller Bearing Engineering: A second edi- 
tion of a text which serves as an excellent orientation 
to bearing engineering. Emphasis is on fundamental 
principles—types, forces and motions, capacity, selec- 
tion and application, mounting and dismounting, lub- 
rication and maintenance, and failures. Whenever 
possible, derivations and calculations involving higher 
mathematics have been omitted. In the section dealing 
with bearing types, designs used are both representa- 
tive and subject to standardized manufacture; bearing 
applications covered are typical of representative de- 
signs. Tables of permanent reference value include: 
boundary dimensions for radial and thrust bearings; 
bearing nomenclature and capacity; general plan for 
boundary dimensions of ball and roller bearings; 
tolerances for boundary dimensions of ball and roller 
bearings; tolerances for boundary dimensions and 
running accuracy; and shaft and housing tolerances. 

Authored by Arvid Palmgren, the 270-page, 7 by 
10-inch, clothbound bearing manual is available from 
SKF Industries, Department A, Philadelphia 32, Pa. 
at $1.75 per copy. 


Buyer’s Guide for Design of Screw Machine Proi- 
ucts: This is the second edition prepared by the 
National Screw Machine Products Association. The 
booklet includes suggestions for dimensioning drav- 
ings with respect to burring, keyway and hole locz 
tion, knurling, grinding, and hardening and plating. 
Discussions emphasize practical engineering economy 
resulting from proper specification on drawings. 

Copies of the 17-page, 6 by 9-inch, paper-bouné 
booklet may be obtained from the National Scre¥ 
Machine Products Association, 13210 Shaker Sq, 
Cleveland 20, O., at $0.25 per copy. 


ASTM Standards on Copper and Copper Alloys: 
This latest edition brings together in convenient form 
the 108 American Society for Testing Materials stand- 
ards pertaining to copper and copper-base alloy prod- 
ucts. Included is a section with 20 specifications 0 
copper, copper alloys, copper-covered steel wire, rods, 
bars, and stranded conductors for electrical purposes. 
Following is a group of 13 specifications on various 
nonmetals such as slab zinc, nickel, silicon coppe!, 
lead, and others. There are several sections with 
specifications on various copper and copper alloy 
products including: plate, sheet and strip; wire. rods 
bars, and shapes; pipes and tubes; and die castings; 
and arc-welding electrodes and brazing solder. Als? 
included in the compilation are ten test methods cov 
ering expansion, mercurous nitrate, resistivity, te™ 
sion, micrographs, hardness, sampling, and grain size. 

Copies of this 542-page book can be obtained irom 
the American Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa., at $4.35 each ()eavy 
paper cover) or $5.00 (clothbound). 


MACHINE DesiGN—April, 195! 





> or See a aa a 
on See se ee 





Sas SRE SES Ge GR | 


| 


i 
| 
} 


| 


Se ee 
{ 


} 
‘; 
‘ 


ae. SEE 


4 

| 
oo 

| 


- 
aS 
' 





— 


' | 
} t | 
——+-—--- - --—-|- -— 
} 
es } } | 
' j } i j | } 
S$ tt tt 
' { } ‘ i 
| | i 
i 


i 


> 
} 

sat Ries ++---- 
ie 


; 


From the furniture industry to many widely dif- 
ferent fields, scores of manufacturers are plan- 
ning for the future—improving their products 
for the time when production for civilian use 
will again be first and foremost. 

In planning improvements and shaping your 
company's future products, you will profit by 
using OSTUCO Steel Tubing. More and more, 
product designers and engineers are proving 
that costs can be cut, beauty enhanced, and 
strength increased with less weight and bulk. 

Due to the ever-increasing demands of our 
armed forces, we cannot promise early deliv- 
ery on new civilian orders. Meanwhile, how- 
ever, our experience-wise engineers are at your 
service to provide helpful information and ad- 
vice . . . to make your future plans take shape 


with OSTUCO Steel Tubing. 


THE OHIO SEAMLESS TUBE COMPANY 


Manufacturers and Fabricators of Seamless and Electric 
Welded Steel Tubing 


Piant and General Offices: SHELBY 5, OHIO 


i ' 
-4----+- 
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} 

j 

' 


sats OFFICES: BIRMINGHAM, P. O. Box 2021 * CHICAGO, Civic Opera Bldg., 20 N. Wacker Dr. * CLEVELAND, 1328 Citizens Bidg. * DAYTON, 511 Salem Ave. * DETROIT, 
YORK y+ Mile Road, Ferndale * HOUSTON, 6833 Avenue W, Central Park * LOS ANGELES, Suite 300-170 So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St. * NEW 
Smith’ To east 45th St. * PHILADELPHIA, ]613 Packard Bidg., 15th & Chestnut * PITTSBURGH, 1206 Pinewood Drive* ST. LOUIS, 1230 North Main St.* SEATTLE, 3104 

ower * SYRACUSE, 501 Roberts Av y.* TULSA, 733 Kennedy Bidg. * WICHITA, 622 E. Third St.* CANADIAN REPRESENTATIVE: RAILWAY & POWER CORP., LTD. 
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Purebon= 


solves 
many problems 


caused by sliding or rotat- 
ing parts which are difficult 
or impossible to lubricate 


A constantly increasing stream 
of problems are facing engineers 
and designers today involving 
sliding or rotating parts where 
lubrication is difficult or im- 
possible. For such applica- 
tions, Purebon, the mechanical 
carbon, is often the ideal 
answer. Typical applications 
are seal rings, bearings, 
pistons, piston rings, pump 
vanes, valve seats, meter discs, 
and a host of similar items. 
Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
in many cases can be mold- 

ed directly to size. 


Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today. 


PURE CARBON CO., INC. 


446 HALL AVE. ST. MARYS, PA. 


PROFESSIONAL 
* * 
Viewpoints 


“ ... an interesting problem . . . but not simple” 


To The Editor: 

Your January, 1951 issue has an article, “Splined 
Positive Lock”, by Thomas Barish. As you know from 
my article on locked gear trains, MACHINE DEsIGN, 
December, 1948, we are interested in this subject and 
have done considerable study on it. Therefore, we 
are writing to you to point out an apparent error, 
since we do not know how to reach Mr. Barish. 

He is quite right in stating that the situation is an 
interesting problem in the mathematics of integral 
numbers, but it does not yet appear simple. Note that 
his concluding formula for calculating minimum-cor- 
rection tooth numbers does not always work. For 
example, with 23 teeth in one member, the formula 
works for 27 (his example), 29, and 31. It does not 
work for 28, 30, 32, or 33. Some other approach is 
needed. 

As mentioned in my article, we use a tabular meth- 
od, a refined sort of trial-and-error, which gives us 
not only minimum corrections but also corrections 
about the same as any error which may occur in 
the train. This g'ves us a table of corrections which 
allow final adjustment in one step. Mr. Barish may 
be interested in this scheme if his mechanisms allow 
for some measurement of necessary corrections. 

We have abandoned our search for a direct method 
of making these tables since we have a hunch that 
there is no such method and since our approach 
works quickly and accurately. Therefore, you cat 
realize our hopes and eventual disappointment at 
reading Mr. Barish’s claim. 

—R. L. BENFORD 
Gear Engineering Div. 
General Electric Co. 
West Lynn, Mass. 


“ ... data needed some extension” 


To The Editor: 

With reference to my article on a splined locking 
device in the January MACHINE DEsIGN, I’ve found 
that Aeroproducts Div. of GMC have already been 
using the data published in this article and found 
it helpful. In fact, they found it needed some ex- 
tension and it was my thought that you might have 
some way of completing it. The points that ‘hey 
made are covered as follows. 

The final formula calls for (1 + A)/D = Number 
of teeth to be moved on the spline with the smaller 
number of teeth. The spline with the larger number 
of teeth is to be moved this number plus 1. The 
Aeroproducts people pointed out that this number 
does not become an integer all the time. This means 
that it is necessary to advance the smaller spline 
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SELECT-A-SPEDE 


Any sP@ 
ot your n * 
(40:1 range oY \ 


The speed YOU need, 
here-°* Once selected, 
the motor spe remains 
ne tant—reoree 

of load. 





Leading machine tool builders have discovered that Formica end-grain 


material* is better for bearing surfaces than cast iron! 


The Carlton Machine Tool Co., for example, used Formica in the new 41-ton 
5-A Radial Drill shown above . . . because (1) it eliminates the scoring 
and cutting common on metal-to-metal bearings, (2) it reduces friction 
and wear and (3) insulates against heat and thereby prevents distortion 
and loss of accuracy. 

The G. A. Gray Co., pioneer in the use of Formica for bearing surfaces, has 
for many years made this versatile material available in its world-famous 


planers and planer-type machine tools. 


The Gray planer table shown 
here has four Formica ways 
which will carry loads up to 
180,000 pounds! Here’s dra- 


matic proof that Formica 





can carry heavy loads and 
give planer-type accuracy... 


for years. 


* Formica end-grain material is moldeg 
with laminations perpendicular to § 
ing surface. This design permits 
bearing loads than cast iron and V 
better! 





Why don’t you discover how neatly 


Productive 


FORMICA 


ot Work in industry 


Formica can solve your bearing prob- 
lem? You can get the benefit of Formica 
engineers’ vast experience in this field 
. ++ by mailing the coupon below. 





THE FORMICA COMPANY, 4545 SPRING GROVE AVENUE, 


CINCINNATI 32, OHIO 
Please send me complete information on Formica end-grain material for bearing 
surtace applications. 


NAME 





COMPANY 





STREET ADDRESS 





° 
a certain number of teeth and the larger spline not 
one more, but two more or maybe three more or four 
more. 

The formula for jumps of two then becomes the 
number of teeth to be advanced on the small spline 
as (1 + 2A)/D. In case this does not come out an 
integer you then try three teeth where N = (1 + 34) 
/D. 

It was gratifying to see the data prove of value 
so quickly. In case you do publish this as a letter to 
the editor or some such form, please also mention 
Mr. William H. Novak of Aeroproducts who worked 
with me on this and who discovered the continuation 
necessary above. 


—THOMAS BARISH 
Consulting Engineer 
Cleveland, 0. 


NOTEWORTH Y 


PATENTS | 


Dourrerentiat TRANSMISSION ACTION which 
permits unequal torque on two drive wheels of a 
automotive vehicle is covered in patent 2,536,392 
The device utilizes spur or helical gear trains to clamp 
either axle to the gear carrier when torque reaction 
at the other drive wheel decreases. An internal ring 
gear on the differential housing end of the left rea 
axle hub meshes with a pinion mounted on a shail 
which carries a threaded section between two flanges 
in the gear carrier. On this threaded shaft, an ir 
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Townsend 





2 se Saves Customer $12,000 


: In One Year With This 





> an 


There may be several parts you are now using 
that Townsend can produce for you by cold- 
heading at substantial savings just as we did 
for a mid-west washing machine manufacturer. 
Originally the wringer spring rod shown above 
cost them $33.40 per thousand. Then a Townsend 
engineer suggested a change in design which 
eliminated one complete step in the manufac- 
turing operation. This simple change reduced 
the cost to $20.95 per thousand—a clear savings 
of $12.45 per thousand. On an annual basis they 
save more than $12,000 on this part alone. 


Savings like this are not unusual with 
Townsend customers—this is a typical example 


ownsend 


COMPANY ° ESTABLISHED 1816 





Cold Headed Part 





—some manufacturers save even more. Such 


economy is a reflection of the size and experience 
of the Townsend organization and demonstrates 
the possibilities for savings even on simple items. 


Townsend makes 60 million items every work- 
ing day by cold-heading and extruding—then 
they may be pointed, machined, drilled, slotted, 
trimmed, threaded, pierced, knurled, bent, or 
flattened. We make parts of carbon steel, alloy 
steels, bronze, copper, monel and aluminum. 
These are supplied in a variety of platings and 
finishes. If you want to learn more about the 
economy of cold-heading by Townsend ask to 
have one of our engineers call. 


Plants—New Brighton, Pa. - Chicago 38, Ill. 


Division Sales Offices—Philadelphia, Detroit, Chicago 


Sales Offices in Principal Cities 
















Your Peerless Electric 
Motor Department can 
serve you promptly 


Sy of the finest motor en- 
gineering staffs can be 


your motor department when 


you call on Peerless Electric. 


Peerless private air service—a Beechcraft Bonan- 
za—can carry one of our sales engineers to see 
you on reasonably short notice, if necessary. 
He’ll get to your problem quickly—right at your 
desk with your own designers— ready to work 


out the toughest motor problem. 


Peerless Electric motor engineering, noted for 
dependability and versatility since 1893, is as 
progressive as the modern age, and now, more 
than ever, available as the motor department of 


your business. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase + Polyphase + Direct Current + /% to 15 H.P. 


ALL Peerless. / Votors- ARE “PEERLESS REGISTERED” 





ternally-threaded pinion can move axially a short dis. 
tance. The right rear axle is geared, through its ring 
gear and two pinions mounted on a common idler 
shaft, to this internally-threaded pinion. If the left 
wheel starts to lose traction, its ring gear moves the 
internally-threaded pinion axially by turning of the 
threaded shaft, thereby binding the pinion against 
one of the two gear carrier flanges. If the right 
wheel should lose traction, its ring gear would rotate 
the internally-threaded pinion through the idler gears 
and cause the pinion to bind on one of the flanges. 
The tractionless wheel is thus clamped to the driving 


| gear carrier and the driving force is transmitted to 


the axle of the other wheel. Clamping action is re- 
leased when torque requirements of the two wheels 
are equalized. In turning a corner, however, driving 
effort is transmitted equally to lagging and precess- 
ing wheels. Ralph R. Randall has assigned the pat- 
ent to Dualoc Engineering Co. 


T WO-SPEED planetary transmission is combined 
with a cone type automotive clutch in patent 2,510, 
469 granted to Harry R. Greenlee and assigned to 


| the Studebaker Corp. The unit employs a fork-ac- 
| tuated, sliding torque-transmitting member splined 


to a sleeve floating on the input drive shaft. This 


| torque member has an outer friction material lined 





















































| surface and an inner surface which engages a cone 
_shaped braking area on the transmission housing 
| Shifting this member to the left locks it to the hous 


ing and holds the sun gear of the planetary gearset 


| Reduced speed is then imparted to the output shafl 


of the planetary gearing in the conventional manne! 

When a direct one-to-one drive is desired, the it 
termediate member is shifted through the neutral 
position to the right, engaging its inner friction sul 
face with an external surface of a member secured 
to the planet carrier. This member, in turn, engag® 


_a friction cone on the planetary ring gear to lock the 
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Note how slats in the self-tooth- 
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ed | the P.I.V. variable speed drive uses 
0,- 
7 SELE-TOOTH-FORMING CHAIN 
. to give you positive, stepless speed changing 
1ed 


today that’s not dependent on friction. 
That's because only Link-Belt’s P.I.V. has the self-tooth-form- 
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Link-Belt’s P.I.V. is the only variable speed drive on the market t 


e VARIABLE SPEED DPIVE 


ing chain that allows positive, stepless speed adjustment. 
LINK-BELT COMPANY: Chicago 9, In- 


| If you've been looking for exact speed changing that will dianapolis 6, Philadelphia 40, Adanta, 
| : : r : Houston 1, Minneapolis 5, San Francisco 
| deliver full rated horsepower to your machines, it will pay you 24, Los Angeles 33, Seattle 4, Toronto 8, 
. : Springs (South Africa). Offices, Factory 
to call your nearest Link-Belt branch office, as our representatives Branch Stores and Distributors in Princi- 
| y P : b pal Cities. 

are equipped to supply complete detailed information on variable 12,272 


speed transmission. 






Self-tooth-forming chain f 
grips toothed wheels pos- j 
itively without slippage 
— gives the speed you 
need at any setting. 


You can get minute 
speed changes and main- 
tain them accurately 
while operating under 
full load. 





An infinite number of 
Positive, stepless speed 
adjustments may be made 





1e- with manual, electric, 
Pneumatic or hydraulic 
ig. controls 
S- Easy-view speed indica- 
tor facilitates speed se- 
ot, All-metal, totally en- lection and adjustments 
closed — unaffected by to meet all requirements. 
ft atmospheric conditions. 
.r All vital operating parts 
a splash-lubricated from a 
D- common housing reser- 
voir. 
‘al 
ir 
od t 3 ALL INDUSTRY USES P.I.V.* 
‘ ee *Positive, infinitely variable 
eS 
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entire planet gearset together, resulting in the direet 
drive condition. Use of the torque-transmitting mem 
ber carried by the planet carrier substantially double 
the effective clutch area, since it uses both inside anj 
outside friction surfaces to increase the clutch ¢ 
pacity with no material increase in weight, size of 
cost. Clutch engagement can be made smoother by 
making the co-operating clutch surfaces of slighth 
different taper. One end of the cones then engage; 
first, feathering two of the clutch members befor 
engagement of the other member, which results iz 
a smoother torque pickup. 


Axiar DISPLACEMENT of the outer race of the 
tapered roller bearing illustrated relieves the over 
loads caused by radial expansion. This expansion o 
the bearing at high temperatures created at high 


5 J speeds and loads is relieved axially- by a slotted sleeve 
H E Ss H EA BD i N j in which the outer race is mounted. One end of this 
sleeve is secured in the bearing housing, and a series 


f °o g A H E A DAC H E | of circumferential slots in the middle section of the 
sleeve permits a slight axial movement of the outer 
re you ? 


race when the thrust load on the bearing reaches the 
Nearly every design engineer has had the 


same experience — developed a seemingly 
“perfect”? new machine right up to the 
final blue print stage only to find hidden 
“‘bugs’”’ that spell trouble ahead. 

Often these “‘bugs’’ stem from bearings 

their improper or inadequate applica- 
tion, THAT IS! 

Most engineers, when confronted with 
anti-friction problems, turn to specialists 

engineers who have accumulated years 
of experience and “know-how’”’ in this 
one field. Such is the caliber of Aetna’s 
engineering staff. Thanks to them, lead- 
ing machinery manufacturers often save 
months of needless time, effort and ex- 
pense in product development. 

If you’re heading for a headache which 
sound anti-frictioneering can forestall, 
consult Aetna. Whether you require new 
bearings or precision parts ‘‘designed 
from the ground up’’, or merely help in 
selecting standard bearings, Aetna stands 
ready to solve your problems in the 
shortest possible time and at the lowest 
possible cost. Aetna Ball and Roller Bear- 
ing Company, 4600 Schubert Avenue, 
Chicago 39, Illinois. 











design capacity. A floating safety ring interposé 
between the outer race and a shoulder on the 5e@ 
ing shaft limits axial movement of the race and Ui 
free end of the sleeve, preventing the latter from ° 
ing stressed past its elastic limit. The patent. ™ 
2,538,229, has been assigned to The Timken Holle 


% 
d i : 
© er aiaas oye bons Bearing Co. by Ernest G. Boden. 
Contact Ball Bearings ¢ be ee : 
Special Roller Bearings ® Ball . ; 
Retainers * Hardened and Complete printed copies of all patents are availae 
Ground Washers © Sleeves | from the Commissioner of Patents, Washington # 


fteomen i sar cam | D.C., for 25 cents each. 
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Fabrication by flash-butt welding 
is being used in an ever-increas- 
ing number of products. Careful, 
thorough buyers are specifying 
American Welding. 


Send for your copy of our new 
20-page illustrated brochure. 





\ 


/ THE AMERICAN WELDING & MANUFACTURING CO. 


DIETZ ROAD e WARREN, OHIO 
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IMPROVEMENT AT LOW COS 


PRINTING ROLL 
CLEANER TANK 


Design Them Around PERMACLAD 


Stainless Clad Steel 
Corrosion Resistant! Easily Formed! 


Manufacturers and designers are discovering the advantages of design- 
ing products and equipment around PERMACLAD Stainless Clad Steel. 
PERMACLAD combines the surface characteristics of stainless steel with 
the formability of mild carbon steel and 
provides corrosion resistance at low cost. 
PERMACLAD is stainless steel (usually 
10% or 20 % but can be varied to meet design 
requirements) inseparably welded to mild 
carbon steel. If your product or equipment 
requires corrosion resistance on one side 
only, you can effect savings in the consump- 
tion of critically short materials through the use of PERMACLAD. 


PERMACLAD is a material that has proved itself in hundreds of ap- 
plications. More and more applications are being discovered for 
PERMACLAD everyday. Why not get complete information 
now and see if your product or equipment can be improved 


with PERMACLAD. Write for data-filled folder D-98. 


10% 
Stainless 
Cladding 


For Better Products At Low Cost... Specify PERMACLAD 


Scrap is a vital necessity to keep America's steel mills 
operating at capacity. Cooperate! Sell your scrap now. 


 PERMACLAD 


STAINLESS CLAD STEEL 


ALAN WOOD STEEL OMPANS 


CONSHOHOCKEN, PA. 


125 age #3 of Iron ond Steel Making Experience 


Other BA. Ww. ALGRIP Abrasive Floor Plate © A. W. SUPER-DIAMOND Floor Plate » . 
Plates * Sheets © Strip * (Alloy and Special Grades) 





Design Abstracts 


(Continued from Page 207) 


ping and threading, etc., are con- 
trolled by switch operating screws in 
the index drum. These functions 
are those of selection and not of 
position. The switch operating screws, 
therefore, need only to be taken out 
or put in and do not have to be ad- 
justed. The functions of selecting the 
proper speeds and feeds at the prop- 
er position of the cutting tools, and 
of changing from rapid traverse to 
feed and vice versa at the proper 
position of the slide—functions of 
both selection and position—are con- 
trolled by dogs mounted in the slots 
on the pentagon drum, Fig. 3. 

From a paper entitled “Application 
of Automatics to Small Lot Produc- 
tion,’ presented at the ASME Ar?- 
nual Meeting in New York, Novem- 
ber 21-December 1, 1950. Complete 
copies may be obtained from ASME, 
29 W. 39th St., New York ‘18; $0.25 
each to members, $0.50 to nonmen- 
bers. 


Dynamic Loading of 
Chain Drives 


By William K. Stamets Jr. 


Consulting Mechanical Engineer 
Seattle, Wash. 


HAIN drives are an increasingly 

popular means for transmitting 
power from one shaft to anothe! 
where positive driving and high e& 
ficiency are required. The preset 
method of selecting a chain drive it 
volves establishing the pitch on the 
basis of rotative speed of the sprock: 
ets and the power requirement. Af 
ter the pitch is selected, the width 
of chain is found by determination 
of either an allowable chain load of 
an allowable horsepower per inch 0 
width and comparison of these with 
design requirements. These allowable 
properties are based upon both pi 
wear and fatigue. To some extent, 
the effect of dynamic loading is take? 
into account by applying shock load 
factors to the design requirement 
and by subtracting centrifuga! 
directly from the allowable 
load. Often the second part , 
practice leads to a chain speed limit 
which is unnecessarily low. 

Recent experience with chain drives 
shows that if chain speed is incre 
for a given horsepower, fatigue lift 
is likewise increased, For this ret 
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SUPER-7 V-BELT — Famous grommet or 
laminated construction. No splices where 
failure can start. Rubber cushion supports 
rayon cord at pitch line. Sizes and sec- 
tions to suit all operating conditions. 





bores available from stock. 








MAGIC-GRIP SHEAVES — Fastest mount- 
ing sheave you can buy. Aligns easily 
.». cannot shake loose, 1 to 12 grooves 
for A-B, B, C, and D, belts. 1 to 250 
hp. Stocked in many cities for imme- 
diate delivery. 
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b sa CAN GET every V-belt drive com- 
ponent from the Texrope line: Con- 
stant speed drives; standard and wide 
range Vari-Pitch drives ; speed changers; 
motor bases; and new or replacement 
long lasting Super-7 V-belts. 
Get Added Benefits 
a addition, you get extra engineering 
skill both in the field and factory that 
comes from having more industrial V-belt 





VARI-PITCH STANDARD SHEAVE — 
Speed range of 9% to 28% on drives 
of 1 to 300 horsepower, using A, B, C, 
D, or E belts, Two to 10 grooves. These 
sheaves are available in either motion 
control or stationary control. 





TEXSTEEL SHEAVES — Pressed steel 
sheaves for applications from 4 to 25 
horsepower. Light weight and rigid. 1 
to 6 grooves, A or B belts. All sizes and 



























AUTOMATIC VARI-PITCH SHEAVES — 
Offers stepless speed control . . . one to 
40 hp ... 2 to 1 speed range. Simply 
move motor forward to increase speed, 


and move mo 


hand -does it while motor is running, 


tor back to decrease. One | 





installations than any other manufacturer. 

The world’s greatest store of V-belt 
engineering knowledge has been con- 
densed into a 120-page Texrope Pre-En- 
gineered Drive Book. Covers 90% of all 
constant speed V-belt drive requirements. 
Ask your Allis-Chalmers Authorized 
Dealer or Sales Office for Bulletin 6956A, 
or write Allis-Chalmers, Milwaukee 1, 
Wisconsin. A-3273 


Texrope, Super-7, Vari-Pitch, Texsteel and Magic-Grip are Allis-Chalmers trademarks, 





ALLIS-CHALMERS® 
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Meets Any Need for 
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Sold... 
Applied... 
Serviced... 
by Allis-Chalmers Authorized: Dealers, 


Certified Service Shops and Sales Offices 
throughout the country. 


MOTORS — '2 to 
25,000 hp and up. 
All types. 


— oe Ae oe a Oe ce a ae Se ane ae ae ee ae am ae ome ene 





CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 





PUMPS — Integral 
motor and coupled 
types from % in. 
to 72 in. discharge 
end vp. 















Materials 


Engineering 


Facts 


HINTS FOR MOLDED PARTS 
OF ACE HARD RUBBER 


Ace Hard Rubber is a widely used thermo- 
setting plastic, combining outstanding chemi- 
cal, physical and electrical characteristics— 
including high tensile strength, low moisture 
absorption, high dielectric strength and good 
machining qualities. 


You can choose from Ace compounds which 
offer tensile strength up to 9700 psi, dielectric 
strength to 613 v/mil, heat resistance to 
300° F. water absorption as low as 0.04— 
with complete (among world’s largest) Ace 
facilities for design, molding, extruding, ma- 
chining, finishing, etc.—for parts made the 
most economical way to your exact specifica- 
tions. Also Ace plastics such as Parian (polye- 
thylene), Saran, Ace-Tex, etc. 











MOLD PARTING LINE 


—E -_ 


— 


Large radii best. 1/32” is minimum. 
Avoid radii at parting line 








3/32” 
Yi aad i 


AVOID THIS DO THIS 











Keep sections light, uniform for short 
cure. 3/32” minimum 


+ 1° “yy 
i) pea 
oe f (o eas 
ee fete) -1 40) 
VERTICAL HOLES 
WALLS 


Facilitate removal of pieces and cores 
by at least 1° draft 








MOLD PARTING LINE 





DO THIS AVOID THIS 














Always check your Ace Hard Rubber and Plastics 
Handbook when selecting materials. If you haven't 
a copy of this valuable 60-pg. manual, write today 
— it’s free. 


Reduce mold and finishing cost by 
straight parting line 


FEATHER EDGE 


ad. y 1 


INCORRECT CORRECT 


Prevent chipped threads; provide recess 








Ss 


CORRECT 


FEATHER EDGE 
INCORRECT 








Start male threads 1/32” from end 




















HARD RUBBER and PLASTICS 

















MERICAN HARD RUBBER COMPANY 
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11 MERCER STREET 


NEW YORK 13, N.Y. 


son, many engineers believe that cen. 
trifugal force in the chain is passed 
to the sprockets and hence does not 
exist in the maximum-loaded por. 
tions of the chain drive. 

The forces acting on the tight 
straight length of chain consist chief- 
ly of a steady chain pull F, and an 
inertia chain force F,. The bottom 
loose length of chain is loaded main- 
ly with the inertia force F.. 

The forces F, and F, in pounds 
can be evaluated in terms of the use 
ful chain horsepower and velocity, 
Without derivation, they are 


_ 33,000 P 
— 


8 


qv* 
115,900 


c 


where V = chain speed in fpm, P = 
power transmitted in hp, and q = 
chain weight in lb per ft. 

The mean force F,, and the re- 
versed force F’. become: 


(7, + FF.) + F, 


2 
16,500 P qv? 


af. 


V "115,900 
(F, + F.) — F. 
; 2 
16,500 P 
V 


These forces are considered & 
fundamental loads on chain drive 
Other forces, such as forces due W 
chordal action and sprocket impact 
are considered as secondary loads 
In this analysis, it is assumed tha 
the chain sprockets have a sufficient 
ly large number of teeth so tha 
chordal action and sprocket impact! 
effects are negligible, 

For any given chain, the value 
of mean stress s,, and reversed stress 
s, may be calculated using thes 
forces. If these stresses are plotted 
on a Gerber failure diagram, fatigut 
failure may be predicted, provide 
that a suitable allowance is maét 
for stress concentration. 

The significance of chain speed 
fatigue stresses is an important ané 
frequently neglected subject. A sume 
for example, that at a certain chal 
speed fatigue failure will occur be- 
cause s, and s, are high enough 
penetrate the failure boundary i” the 
Gerber failure diagram. Then, if the 
chain velocity is increased 10 pe 
cent, the steady chain pull F, 
creases 10 per cent, power transmis 
sion being held constant. The inertia 
force F, under those conditions * 
creases as the square of velocity * 
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BEARING 
TORTURE | 
CHAMBER of 


of a World Chém 2 on 















































In this spur gear box, the world’s fast- — 
est boat, Stanley Sayres’ “SLO-MO- 
SHUN IV”, gets its amazing drive. The 
gear box uses 5 Fafnir Super-Precision 
Ball Bearings — as against 8 in com- 
peting boats. 

Beside winning both the Gold Cup 
4 and Harmsworth Trophy Races in 
som (1290, “SLO-MO-SHUN IV” set the 
WW Bf world’s straightaway record of 160.3 





ati mph for a mile. The straightaway runs 
pa B were made with a damaged drive shaft 
oads : ‘ ; 
tit which made it unwise to use full throt- 
ient- tle. Even so, the 3 to 1 step-up ratio 
that I Utned the output (propeller) shaft at 
cat 1,100 R.P.M. and the tandem duplex 
bearing was taking a thrust load of 
sue A OVEF 4600 pounds. 
wae Although you may not have bearing 
nes (4 Problems to match this one, you'll find 


ittei f(t your advantage to discuss them | 
igu fg With a Fafnir representative because | \ | 
idei Mt P@fnir’s experience is not limited to | \ | 
nade J4St a few industries but is industry- 

wide. The Fafnir Bearing Company, 
i offs New Britain, Conn. 







and 
ume BEARINGS USED 

ne 1. Fafnir Super-Precision angular-contact type Ball 
be- Bearings were specified by Western Gear Works 


h to of Seattle who designed and built the gear box 


the for “SLO-MO-SHUN IV”, 
the 
per 2, Similar to those above except these bearings are 


de- duplexed to provide greater axial and radial 


mis- BALL BEARINGS rigidity. 
tia 
or 

MOST commrete QM iiwe IN AMERICA 
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COLMAN 


The precision response of this Chace Thermostatic 
Bimetal blade “shaves” room temperature differentials 
to 1°F! The thermostat is Barber-Colman’'s Microtherm, 
used with their motor-operated proportioning valves or 
damper control motors; it contains a solenoid which 
positions these control units in accordance with heat 
demand, 

Low room temperature moves the contact-carrying 
bimetal toward contact “A”. This closed circuit causes 
the motor to rotate the unit toward “full open” position 
and moves a rheostat arm, positioned from the final 
drive shaft, toward its maximum voltage. The rheostat 
energizes the solenoid “B”, which pulls the blade 
away from the top contact before rising temperature 
causes bending of the bimetal. The fully energized 
solenoid pulls the blade to the lower contact “C”, 
reversing rotation of the unit toward closed position. 
The rheostat then reduces voltage to the solenoid, thus 
reducing its pull on the bimetal blade, which can 
now move upward as temperature lowers, beginning 
another cycle. 

Chace furnishes this element completely fabricated, 
ready for installation in the thermostat. Chace Thermo- 
static Bimetal is also available in strips, coils, random 
long lengths and welded or brazed sub-assemblies. Ask 
the Chace Application Engineer which of these forms 
will best fulfill your thermostatic bimetal requirements, 


W. M. CHACE Co. 


Thermostatic Bimetal 


1616 BEARD AVE., DETROIT 9, MICH. 





No. 50—Product of 
Barber-Colman Company 
Rockford, Illinois 





21 per cent, Obviously, the reverse: 
stress s, decreases 10 per cent. The 
mean stress s,, may either increase 
or decrease, depending upon the rela- 
tive magnitudes of F, and F.. At low 
values of chain velocity, an increase 
in chain speed will cause s,, to de- 
crease, While, at high chain velocities, 
an increase in chain speed will cause 
8, to increase. It can be shown 
mathematically that the chain speed 
corresponding to a minimum value of 
mean stress s,, is as follows: 


3. | P 
V = 983 1— 
q 


In general, it can be deduced that 
in the ordinary range of chain speed, 
say 1,000 to 2,500 fpm, an increase 
in chain velocity will cause the oper- 
ating point on the Gerber failure 
diagram to move away from fatigue 
failure. Herein lies the fundamental 
reason that it is desirable to run 
transmission chains at high lineal 
speeds, It might appear that the 
upper limit of chain velocity would 
be that speed corresponding to s,, = 
8,. Howsver, this depends largely on 
the relative magnitudes of s, and 5, 
—endurance and elastic limits— s0 
that the optimum speed becomes: 


[PTs. + ks,) 
Von = 983 “y——~__—* 
q8. 


where k is a stress concentration fac- 
tor if required. Operation of the drive 
at this speed corresponds to the least 
likelihood for fatigue failure, provid- 
ed that sprockets are used having 4 
sufficiently large number of teeth 
so that chordal action is ineffective. 





Stress Affects Variable Load 








When a member is subjected to # 
combination of static and fatigue 
loading, as a chain link having 4 
steady stress s,, and a reversed stress 
s,, it has been shown that satisfactory 
results are obtained by considering 
stress concentration as affecting the 
variable component of the loading. 
For this reason, the stress concen 
tration factor k is applied only 
the reversed stress s, in the analysis 
for optimum chain speed. In the 
final expression for optimum speed 
V,,. the factor k is retained as a 
coefficient of s,, the elastic limi! The 
effect of stress concentration becomes 
progressively less at high chain speed 
because, as the chain speed increases, 
the reversed stress s, decreases 5 
that the product ks, becomes less 

Dynamic load tests prove the exist- 
ence of centrifugal force on both 
the tight and loose lengths of chal? § 
as originally suggested. The ™ax* 
mum load is shown to be the sum 
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{ 46) LAMINATES News 


Applications for General Electric plastics laminates that can be of importance to your business. 


How TV benefits from the EXTRA 
that QUALITY of G-E PLASTICS LAMINATES 


Television antennas perform more efficiently when 
insulators are fabricated from General Electric plas- 
tics laminated sheets. G-E fine-weave, fabric-base 
material has excellent punching and machining prop- 
erties. Its low moisture absorption makes it particu- 








-_—— 
= 




















be larly valuable for antenna insulation. 

: General Electric is one of the world’s largest pro- 
on ducers and users of electrical equipment. G.E.’s 
:' years of research and experience in this field are your 

assurance of extra quality at no extra cost. 
‘ac 
“ive 
ast 
rid- 
y a 
eth 
ive. 

Bearing Down... rudder bearings and thrust plates 
.. made of G-E plastics laminates offer superior resist- 
rue ance to impact loads in marine applications. They 
- have also replaced other materials in heavy-duty 
- steel rolling mills, givirig greater bearing life, reduced 
ing friction, power savings. 
tihe 
ng. 
en- 

to COMPLETE LINE OF LAMINATES G-E Plasti NEW! Send ten cents for new G-E 

| General Electric produces a com- asrics Laminates Comparator—a quick, easy 
plete line of plastics laminates—in- Speed reference to different grades, character- 
cluding sheets, tubes and rods—with ‘ istics, and uses of laminated materials. 
cloth, paper, or special bases, or Defense Production Write Chemical Department, General 
binders for a variety of applications. i Electric Co., Pittsfield, Massachusetts. 















DEPENDABILITY THROUGH EXPERIENCE 


Sheets .... Tubes... Rods... Molded-Laminates . . . Insulating Materials 





You can put your confidence in 


GENERAL ELECTRIC 
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RYNEL« 


FRACTIONAL 
HORSEPOWER 





FOR ALL 
FRACTIONAL 
HORSE POWER 
PURPOSES 





We offer a complete service 
in fractional horsepower 
gearing to fit individual 
needs. Send us your inqui- 
ries. We guarantee prompt 
quotations and deliveries. 

















RYNEL equipment includes the latest for produc- 
tion of quality gears and we pride ourselves on our long 


record for service. 


Consult us on your gearing problems; 


we feel confident that Rynel Certified Gears will provide the 
answer. 


NYyne | orpora f LOL 


301 MILLER ST. 


STERLING, ILLINOIS 




























of the steady and centrifugal forces 
and the minimum chain load is the 
centrifugal force alone. The concept 
of an optimum chain speed is sup- 
ported also by recent field experi- 
ence with high-speed chain drives, 

The optimum chain speed formula 
is not recommended as a “cure-all” 
for chain troubles, It nevertheless 
serves as a criterion such that when 
all other factors are equal, a chain 
running at this speed will give better 
service. In addition to giving more 
favorable fundamental loading, the— 4 
optimum chain speed formula tends § * 
to reduce automatically the destruc- 
tive effect of chordal action, because 
to attain the optimum speed, a fairly © 
large number of sprocket teeth is ' 
usually required since sprocket rota- 
tive speed is limited. It is generally#  » 
known that as the number of teeth §) { 
on the small sprocket is increased, 
the percentage variation in chain vel- 
ocity decreases markedly to a point 
where the velocity change is negligi- 
ble for many applications. The op- 
timum chain speed formula is inteni- 
ed for use with silent power-trans- 
mission chain and may also be ap- 
plied to well-made roller chain, 

From a@ paper of the same title 
presented at the ASME Annual Meet- 
ing in New York, November 26-De- 
cember 1, 1950! Complete copies may 
be obtained from ASME, 29 W. 39th 
St., New York 18; $0.25 each to mem- 
bers, $0.50 to nonmembers. 








Designing for 
Good Lubrication 










By D. P. Morrell 


Ford Motor Co. 
Dearborn, Mich. 












REVENTIVE maintenance think- 
ing for the most part has involved 
cnly shop practices such as sched 
uled repairs, lubricant handling tech- 
niques, and other functions o* this 
nature. An equally important aspect 
of preventive maintenance is g00d 
maintenance features in indistrial 
equipment design. 

Good engineering practices re- 
lated to lubrication of industrial 
equipment require the designer ‘0 T® 
view many things which are pe! nent 
to the good lubrication of any |} arti¢e 
ular apparatus. 

He should consider bearing «reas 
and avoid loading conditions that Te 
quire extra pressure lubricants. 

He should consider the fact that 
bearings sometimes have to ve Tf 
placed; therefore, provisions must 
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The Waterous Company has capitalized on 
the merits of LinEAR “O”’ Rings in the ad- 
vanced design of its Model 49B Gate Valve. 


A total of five different LINEAR “‘O”’ Rings 
are used in this unique valve. . . simplifying 
construction and eliminating the irreparable 
wear of normal seat design. “‘O”’ Ring appli- 
cations include: one as a rotary joint on the 
upper stem; two as static seals; one as a 
packing for the seal ring; and one as a self- 
adjusting valve seat. 
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This incorporation of LINEAR “O” Rings 
has resulted in considerable cost reduction . . . 
plus longer, more satisfactory service for the 
valve which must handle water at pressures 
up to 500 psi. at capacities up to 500 gpm. 


LinEAR “QO” Rings are compounded of 
natural or synthetic rubber, fluorethylene 
polymers, and silastics ... are available in a 
complete range of J.I.C. and A.N. standard 
sizes, as well as hundreds of non-standard 
sizes for special uses. 
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LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 
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Sier-Bath Gear Coupling 
Ready for Assembly 


‘a 


\ 


a 


, a 


“TZ 


ASSEMBLED 


IN SECONDS! 





\ New, Simplified Sier-Bath 
Flexible GEAR COUPLING 





TO ASSEMBLE 
































yo can cut a big slice out of your as- 
sembly costs with this revolutionary 
new gear coupling. It has only seven 
parts—has no bolts, nuts or need for 
special tools. It’s easy to line up—takes 
only seconds to assemble (see photos) 


3/5 USUAL SIZE, 1/2 USUAL WEIGHT 


It’ll save you space and weight, too— 
make possible more compact, lighter 
designs. Only 3 the size, 14 the weight 
of conventional types, its load capacity 
is higher through all sizes. 


BETTER PROTECTION 
FOR EQUIPMENT, PERSONNEL 


Your customers will also profit by a 
switch to Sier-Bath. They’ll get big 
savings in maintenance PLUS better 
protection for equipment and person- 
nel. Sier-Bath Couplings put less strain 
on coupled equipment because they’re 
lighter, and are safer for both men and 
machines because they have no bolts to 
shear, and no heavy flanges. 


SILENT OPERATION, LONG LIFE 


Though these new couplings can be 
taken apart with just a screw driver 
(used to remove the snap ring), they’ll 
withstand 50,000 pounds of end thrust. 
In addition, their hubs and sleeves have 
a tensil strength of 90,000 Ibs., and 
their neoprene seals are guaranteed 
leak-proof. For high flexibility and 
silent operation, their internal teeth are 
evenly spaced and precision cut. For 
greatest durability, al/ the load is car- 
ried on all the teeth a// the time. Under 
normal conditions, they will outlast the 
equipment they connect. 


WRITE FOR BULLETIN! 


® gives installation photos, complete list of cost-cutting advan- 
tages, detailed plan drawings and specifications for standard, 
vertical, mill motor, spacer and floating shaft types—sizes from 
Ye to 6, HP 4 to 550. (Special sizes and types on request). 


Sier-Bath GEAR and PUMP CO., Inc. 


9263 HUDSON BLVD., NORTH BERGEN, N. J. 


Member A.G.M.A. 





be made in the design for easy re. 
moval and replacement. 

Whenever practicable, he _ shoul 
use a centralized system of lubrica. 
tion. The reason for centralized lub. 
rication is obvious, of course, in that 
it permits better shop control, les; 
chance of points missed and con. 
siderable time saved in application 
of lubricants, It is also important 
that the designer select a system that 
is best for the class of equipment 
and type of service intended. 

The designer should, whenever 
possible, provide complete accessibil- 
ity for all lubrication components 
on industrial equipment. This isi 
particularly true for pumps, reser- 
voirs and adjustable valves. 

One of the most important designer # 
functions is to show all pertinent ser- 
vice information on suitable charts 
for use by shop personnel. 


Lubrication Standards Help 


The management of the Ford Motor 
Company some time ago recognized 
the need for planned lubrication prac- 
tices. The management, to properly 
implement such a program, formed 
a Lubrication Equipment Sub-Com- 
mittee. This Committee is made up 
of representatives from staff and all 
operating divisions of the company. 
As a result of the efforts of this com- 
mittee and the excellent co-operf- 
tion of several suppliers we have just 
recently publishd a set of standards 
entitled “Lubrication Standards for 
Industrial Equipment”. 

The general pattern of these stané- 
ards is very similar to the JIC (Joint 
Industry Conference) Standards 
which are already in existence fot 
electrical, hydraulic, and pneumatit 
applications. 

Thece lubrication standards, by be 
ing good engineering practice stand 
ards, rather than dimensional 
material standards, point out a go@l 
in regard to performance and service 
accessibility, which permits the 
manufacturer the full scope of his 
know-how and ingenuity in the de 
sign of his equipment. 

For the complete success of any 
company’s lubrication program, it is 
essential that full consideration bé 
given to both good engineering prac 
tices and good shop practices. | hope 
the day will soon come when the 
lubrication how, when, and where 
questions are completely and « yrrect- 
ly answered in the design stage 
industrial equipment. 

From a paper entitled «Applied 
Lubrication in Industry,” presented) 
at the Plant Maintenance Con/ferene 
in Cleveland, January 15-18, 1951. 
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No More Lost Ends... 
: en Warner ICB’ Units 


cation 
ortant 


: Are on the Beam! 


never 

ssibil- Ber 
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Lotor 


a Shows position of Warner 10” Brake 
yrac- 4 oy on presser roll (upper) and 9 x 2/2” 
erly es Brake on main driving shaft (lower). 


‘med 
‘om- 
> up 





ind- 

oint : oe 5 . ; 

ds Cocker Machine and Foundry Company's new high speed spindle Shows position of Warner 5” 
tet driven beam warper incorporates three Warner ICB Brake Units. ICB Brake Unit on crossover roll. 
or 

atic 

re What Cocker says About the chine design and operation problems. For further 


information on how Warner “ICB” Units may help 








, - — ww ‘7 e . ° 

- * WARNER “ICCB” Unit ——— you — write today to the WARNER ELECTRIC BRAKE 
or : : : 
oal | Performance, cost and appearance of our high speed, & CLUTCH Co., Dep t. MD, Beloit, Wisconsin. 
wo spindle-driven beam warper were improved by using Tits oes 

| Warner ICB Brake Units, They provide faster stopping, < 
the | — thus preventing “‘lost ends” when a break in yarn occurs. 
his | With Warner ICB Brakes, machine stops in 11/4 yds. 
de- | at 500 yds. per minute machine speed. This compares 

| with 5 yds. at the same machine speed when solenoid 

| brakes were used. Warner ICB Units are easier to 
ny mount, require less space, eliminate noise and require 
is no mechanical adjustments. Warner ICB Brake Power 
be | can be varied according to task, eliminating “skidding” 

of certain machine components. They are less expensive 

aC’ | than the solenoid brakes formerly used. } 
pe F 4 ‘ 
he ‘ 
ore 
ct. Warner “ICB” Units are electrically-powered, low- 
of wattage clutches and brakes. They can be operated 

singly or in combination — automatically or by push- 
ed button control. Being electric, they give lightning- 
ed fast response. Compact and simple, they provide easy 





ce installation and long-term dependable operation. 


Th » e 2 Warner ICB Units are manufactured by Warner Electric Brake & Clutch Co.— 
ey re a new answer to a wide variety of old ma- Pioneers in the field of electric brake and clutch design and application since 1927. 
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M4 AUTOMATIC 
FORCE FEED LUBRICATION 


FREES MANPOWER %) 
FOR MORE 
PRODUCTIVE JOBS 





Meters the precise 
amount of oil needed 





Reaches vital parts 
ordinary methods 
can’t lubricate 





Gives each wearing 
point a full-time 
‘oiler’ 








Manufacturers using Manzel Lubricators 
report that they save their initial cost many times over in re- 
duced labor cost, lower oil consumption, and fewer breakdowns. 
“Manzels” are standard equipment on many makes of engines, 
pumps, compressors, hydraulic presses, conveyors, and other 
machinery. Or... you can install them on present equipment. 

Manzel representatives will gladly supply technical assistance 
on lubrication problems. 





ant Division of 


FRONTIER INDUSTRIES INC. 
276 BABCOCK ST. * BUFFALO, N.Y. 








OF MANUFACTURERS 


Packard Motor Car Co. has bee 
selected to build General Electric Co, 
J-47 turbojet engine for the U. § 
Air Force. The contract has bee 
quoted as one of “Detroit’s bigges 
known defense orders to date.” Th 
company has revealed that 14 mont 
will be required for the tooling-w 
job, and that 10 additiona] mont 
would pass before peak productio 
could be attained. Packard’s produc 
tion of the turbojet will be entirely 
in the company’s Detroit-area plants 
which presently employ 9,000. The 
firm believes that 28,000 employees 
will be needed eventually for military 
and automobile production. 

+ 


Hannifin Corp., manufacturer of 
pneumatic and hydraulic machinery 
and equipment, has started construc: 
tion of a new parts plant in Des 
Plaines, Ill. Located on a 17-acre 
site, the one-story factory building 
will cost more than $350,000 and con- 
tain approximately 40,000 sq ft. 

° 


Baldwin-Lima-Hamilton Corp., Piil- 
adelphia, Pa., has been awarded é 
$3,000,000 contract by the U. S. Amy 
District Engineers, Seattle, Was. 
The contract calls for three 19,6i- 
hp hydraulic turbines to be install! 
at the Albeni Falls Powerhous 
Priest River, Idaho. 

+ 


B. F. Goodrich Chemical (0! 
Port Neches, Tex., plant, used f 
the production of cold rubber for t# 
government, will be increased 50 p* 
cent. The government has authorizt 
the installation of  refrigerati@ 
equipment costing $350,000 to @ 
pand cold rubber production fr0 
30,000 to 45,000 tons of the plan! 
60,000-ton annua] rated capacity. 

° 


Bendix Aviation Corp. as * 
creased employment 40 per ¢# 
since the start of the Korean We 
The expansion program has «ffect# 
Bendix operations in Maryland, Ne 
Jersey, New York, Iowa, Ohio, 
diana, and California: Bendix ! 
quired a 155,000 sq ft plant at D# 
enport, Ia., for immediate expans 
of aircraft instrument productia 
purchased a 175,000 sq ft plant # 
manufacture of field injection pum 
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PRODUCED: BEARINGS THAT 
LAST 3 TIMES LONGER 


An example showing how National Bearing Division 
has helped lick costly maintenance problems 


Air that’s laden with dust and scale can be 
rough on bearings—as a large Midwest steel 
plant found out with an average of just 2 
months’ service on bearings in charging car 
wheels and edgers. Replacement labor and 
expense were going way out of line, when 
National Bearing Division stepped into the 
picture. 

Our engineers made a special study of this 
mill’s problem. As a result of this study they 
recommended a hydraulic bronze, both for its 
superior anti-frictional qualities and its high 
abrasion-resistance. Special methods of alloy- 
ing and pouring, developed through N-B-M 
metallurgical research, insured sounder and 
denser castings of this bronze—further in- 


AMERICAN 


creasing its resistance to wear and abrasion. 


Result? These bearings last 3 times 
as long as the bronze formerly 
used! Replacement labor and ex- 
pense took a nosedive. 

This actual example of how National Bear- 
ing Division saved money for a customer 
proves two important points: first, that N-B-M 
has the facilities for thorough research on 
proper alloying, and second, that we have the 
engineering skill to apply the fruits of this 
research to our customer’s problems on. . 

Non-Ferrous Bearings and Castings— 
As-Cast or Machined 


Babbitt Metals— 
For every type of 
bearing service 


Bronze Bars— 
As-Cast or Machined; 
Cored, Solid, Hexagon 





NATIONAL BEARING DIVISION 


COMPANY 
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4931 Manchester Avenue + St. Louis 10, Mo. 


PLANTS IN: ST. LOUIS, MO. * MEADVILLE, PA. « NILES, OHIO « PORTSMOUTH, VA. © ST. PAUL, MINN. « CHICAGO, ILL. 




















BEARING ACTION 


“Onne avec 


LORD BONDED RUBBER 


Solves Shaker Table Bearing Problem 





Shaker tables perform a wide variety of useful operations throughout 
industry. They remove soil and moisture from vegetables, shake 
mold sand from castings, grade gravel to size, and steadily feed 
products to machines and processes. Most operations involve the 
presence of grit and moisture—notorious enemies of bearing life. 
Hanger arm bearings developed noise, wore rapidly and failed 
early. The problem was to find bearings which would give satis- 
factory service life under such conditions. 


Commercial Manufacturing & Supply Company, Fresno, Calif., 
solved the problem by using standard LORD Bonded Rubber 


Mountings. Torsional movement caused 
by reciprocating action of the shaker is 
accommodated by the flexibility of 
rubber. Installation is simple because 
mountings are small, compact units 
which are pressed and bolted in place. 
Since there are no frictional surfaces, 
moisture and abrasives have no effect. 
Longer bearing life, smoother operation 
and quieter performance resulted from 
the change to LORD Bonded Rubber. 


Many design problems which require 
accommodation of relative movement 


can be readily solved by LORD Bonded 


Rubber (rubber-bonded-to-metal ) Mountings. Noise and vibration 
can be isolated to make better, more salable products. For informa- 
tion and assistance in selecting and applying LORD Bonded Rubber 
parts, write to attention of Product and Sales Engineering Dept. 


LORD MANUFACTURING COMPANY - 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


ERIE, PA. 


Vibration-Control Mountings 
... Bonded-Rubber Parts 

















and associated control equipment at 
Hamilton, O.; enlarged facilities at 




















































































ca 
the Radio Division, Baltimore, Md.§ ar 
for the testing and manufacture off fo 
radar and communications equip.f an 
ment; expanded at the Products Di-§ cy 
vision, South Bend, Ind., for accel-§ jai 
erated work on guided missiles and§ jo, 
aircraft parts; expanded production yt: 
of autosyns and instruments at theff ge 
Eclipse-Pioneer Division, Teterboro,f jo, 
N. J.; and enlarged facilities at thel tp; 
Pacific Division, North Hollywood,# jq: 
Calif., for development of guided mis-§ pj, 
siles and telemetering apparatus. 00 
. itie 
Timken-Detroit Axle Co. has 
launched a major expansion of its . 
brake division manufacturing. This Cor 
development is the climax of months Mi 
of preparation at the division plant # ™" 
in Ashtabula, O. Extensive research, § °* 
engineering and testing have been Dit 
done on a wide variety of industrial M2 
brake applications. Typical among loc: 
these are centrifuges, conveyors, 
cranes, winches, and other machines 
as well as automotive vehicles. I 
add 
690 
United States Rubber Co.’s m-— ©! 
chanical goods division has develope § 4 
and started large scale production off 24 
a new line of specialties made of 
both plastics and rubber. The new T 
line consists of nearly 30 types of hig 
specialties for yarn carrying ope®# .., 
tions and textile machinery. Inclu/- me 
ed are such items as quills, spinde tor} 
bumper tubing, lap winder rolls, rep 
spinner belts, and others. Emphasis oan 
has been placed on application # ont 
a new plastic, Uscolite, particular oul 
suited for the textile field. Produc 
tion facilities for the plastic hav 
been doubled at the Passaic, N. J. s 
plant. : lish 
the 
Texas Engineering & Mfg. Co. Inc.) at t 
Dallas, Tex., has received a sizeabk B and 
facilities contract from the Nav®@ its; 
Department for the procurement “§ com 
a full complement of machinery anf al 
equipment to be used in the man] char 
facture of modern military aircraft RH mot; 
This equipment will increase produc trud 
tion capacity to the full extent 4 
TEMCO’s building areas, which 3 
in excess of 1,250,000 sq ft. ~- 
~ eral 
Vanadium Corp. of America ha7§ 000 
more than doubled its production “J Crea: 
metallurgical chrome ore as 4 resulli® bides 
of the purchase by its subsidiary j@ $800, 
Rhodesian Vanadium Corp., 0! Pres¢ 
erties in Southern Rhodesia, Roac 
Africa. The new properties 18 fo 
purchased as a going compan) a ner 
complete equipment, including comp 
cent 


(Continued on Page 265) 
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(Continued from Page 262) 
cars, rails, dumps, water supplies, 
and housing facilities for the labor 
force. Vanadium Corp. has also made 
an agreement with Societe d’Electro- 
Chimie of France for the use of the 
latter’s process in the manufacture of 
low-carbon ferro chrome which is 
utilized in the production of newly 
developed types of alloy steels of very 
low carbon content. Production by 
this process is scheduled to begin 
later this year at the Niagara Falls 
plant at which approximately $1,500,- 
000 is being spent to increase facil- 
ities. 
° 


Sessions Clock Co., Forestville, 
Conn., has purchased Tyniswitch Inc., 
Middletown, Conn., manufacturer of 
miniature snap-action switches. The 
name will be changed to Tyniswitch 
Division of the Sessions Clock Co. 
Menufacturing facilities will be 
located in Forestville. 


o 


International Rectifier Corp. has 
added a second story to its plant at 
6908 S. Victoria Ave., Los Angeles, 
Calif, to meet increased production 
requirements of its selenium rectifiers 
and photocells. 

¢ 


The Duraloy Co., Scottdale, Pa., 
high-alloy metal producer, has an- 
nounced that unfilled orders now 
stand at the highest leve] in its his- 
tory, approximately $2,000,000. This 
represents an increase of 25 per cent 
over the backlog of January 1, 1951, 
and compares with $450,000 unfilled 
orders last June. 


¢ 


Standard Products Co. has estab- 
lished the primary policy of placing 
the full facilities of its seven plants 
at the disposal of the Armed forces, 
and is currently converting some of 
its plants to military production. The 
company manufactures precision met- 
al stampings, automotive glass-run 
channel and weatherstripping, auto- 
motive hardware, molded and ex- 
truded rubber items, and plastics. 


¢ 


Carboloy Co. Inc., affiliate of Gen- 
eral Electric, has Jaunched a $2,800,- 
000 plant expansion program to in- 
Crease its production of tungsten car- 
bides. Of the total, approximately 
$800,000 is being used to expand the 
Present Carboloy plants on 8-Mile 
Road, Detroit, Mich., while $2,000,000 
‘8 for construction and equipment of 
@ new plant in Edmore, Mich. At the 
Completion of the expansion, 50 per 
cent of Carboloy’s carbide metal out- 
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They are made in two classes: 


POWER DRIVE—For transmitting rotary power to instruments 
end other mechanisms from small motors or other power sources. 


REMOTE CONTROL—For the control of parts that require auto- 
matic or manual adjustment from a remote point. Remote control 
shafts are engineered for smooth, sensitive control because they 
have minimum torsional deflection, approximately equal deflection 
in either direction of rotation and low internal friction. 

















r 


FLEXIBLE CASINGS—Serve as runways to 
prevent “helixing', to protect the shaft and 
to. retain lubricant. Casings are metallic, 
fabric-covered and rubber-covered depending 
on the service. 








END FITTINGS — for connecting 
shafts and casings are available for 
almost any shaft application. 








» 
S.S.WHITE SHAFT AND CASING 
COMBINATIONS can be supplied in a 
wide range of diameters and physical 
characteristics in lengths to suit your re- 
quirements. The cooperation of S.S.White 
engineers in working out the most suitable 
combination is yours without obligation. 











a 
WRITE FOR NEW BULLETIN 5008 


It contains the latest inform- 
RIGHT ation and data on (flexible 
shafts and their application. 
Write for a copy today. 


AL oi 


MAKES IT 


THE Ah bhite INDUSTRIAL DIVISION 


DENTAL MFG.CO. Dept. 4, 10 East 40th St. 
NEW YORK I[6, N. Y. 
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put will be directly for defense, under 


e 2 | government contract, while the other 
¢ 74 Wi i P | 50 per cent will be indirectly for de. 
"n 

| 








and dies needed by industry for pro. 
duction of defense equipment. 


SAVE on “MUSCLE JOBS” 


E. I. du Pont de Nemours & Co, 
is planning a major expansion of its 
Repauno plant, Gibbstown, N. J., and 
the construction of a new commercial 
explosives plant near Martinsburg, 
W. Va. Expanded facilities at Re- 
pauno will supply dimethyl tereph- 
thalate (DMT) for the company’s 
new Fiber V plant which will be con- 
structed at Kinston, N. C. Fiber V 
is a du Pont’s synthetic textile fiber. 


Desh fense—in the form of carbide tools 































+ 






Synchro-Start Products Ine. js 
building a new factory in Skokie, I!. 
The move was made to meet the in- 
creasing demand for automatically 
controlled engines and to comply 
with government recommendations 

| for decentralization of critical indus 

tries. 













Toggle— ical 
pudies eouniian, 












7 


Mack Trucks Inc., N. Y., and Wool 
dridge Mfg. Co., Sunnyvale, Calif 
have signed an agreement whereby 
Wooldridge will partially produce ani 
fully assemble Mack  off-highwa} 
vehicles at the Sunnyvale plant. Plans 
are being made for the construction 
of a $250,000 assembly plant. 


















































¢ 


Plax Corp., Hartford, Conn., is re- 
activating its specialized fabricating 
services on thermoplastic materials 
as an aid to manufacturers with mili- 
tary contracts involving the use of 
polystyrene. 
































Lifting—a straight 
t movement. 
Air or hydraulic power— - 

applied by T-] Cylinders— 
gets an amazing lot of 
tough jobs done ie indus- 
try... faster, more efficiently, 
and at lower cost! Check 
your plant operations and 
machines now— make a 
note of mechanical move- 
ments that can be simplified 
and — up with T-J 
Cylinders! Designed for a 
wide range of pushing, pull- 
ing, lifting, clamping or control 
jobs...100 Ib. or 50,000 Ib. 
Many standard sizes and styles... 
both cushioned and non-cush- 
ioned types... precision-built, 
dependable. Write for additional 
information. The Tomkins- 


Johnson Co., Jackson, Mich. 
Timken Roller Bearing Co., Canton, 


35 YEARS EXPERIENCE J) O., is beginning a $5,503,000 expansion 
program te provide steels for national 

TO | 4 I sw Ss - | @) | N Ss © me defense and to effect conservation of 

RIVITOR AIR AND HYDRA YLINDER ITER NCHOR critical manufacturing materials. 

The expansion will involve both 

































¢ 





Westinghouse Electric Corp. has 
chosen a 100-acre site four miles 
northwest of Elmira, N. Y., as the 
location for its new Electronic Tube 
Division. The new one-story plant, 
which will contain approximately 
eight acres of floor space, wil] be used f 
to produce electronic tubes for the 
military services and defense indus- 
tries. If military requirements drop 
off, the plant will be converte’, re 
built if necessary, for the manufac 
ture of commercial tubes for radio 
and television transmitting and Tre 
ceiving, and tubes for industria! and 
X-ray use. 
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NEW PHOTOGRAPHIC MATERIALS... 
NEW DRAFTING SHORT CUTS 


pro- 


Co, 
f its 


rcial 





iminate Costly Retracing 


at INGERSOLL-RAND 
Phillipsburg, WN. J. 


urg, ae } 

Re- —,.. 

7 r “Ink quality” file copies of pencil drawings are Old, soiled, or damaged drawings are restored 
ro produced with Kodagraph Autopositive Cloth with Kodagraph Autopositive Paper 


rv 
ber. 





i 








Instead of making expensive “ink on cloth” tracings of 
its original drawings, Ingersoll-Rand simply reproduces 
them on Kodagraph Autopositive Cloth. This new photo- 
graphic material produces positive copies directly (like 
Kodagraph Autopositive Paper and Film) . . . without 
the negative step... without darkroom handling. No 
special equipment is required, either: a photocopy ma- 
chine is used for the exposure operation . . . standard 
photographic solutions for development. Result: inter- 
mediates that have the sharpness, the sparkle of new 
ink tracings . . . with non-smudging, dense photographic 
black lines on a durable white cloth base. 





Standard units are added to new drawings with 
Kodagraph Autopositive Film 

Among the many ingenious drafting short cuts devel- 
oped by Ingersoll-Rand is the use of Kodagraph Auto- 
positive Film overlays made from standard-component 
drawings. These transparencies are kept on file . . . and 
taped to new drawings whenever necessary. Following 
this, the composite is reproduced on Autopositive Paper. 
Result: a photographic intermediate of uniform line 


When such drawings are taken from the files, the call 
is for Kodagraph Autopositive Paper—to eliminate hours 
of expensive retracing time. This low-cost, high-contrast 
photographic material increases line density . . . cleans 
up backgrounds . . . in many cases delivers serviceable 
intermediates that require no handwork at all. Drawings 
in very poor condition are restored by Ingersoll-Rand 
in the following manner: after an “Autopositive” is 
made, stains, creases, and other unwanted elements are 
removed with eradicator fluid or razor blade. Then, the 
print is used to produce a second “Autopositive,” which 


is touched up with pencil if necessary. 


Additional advantages of using Kodagraph 
Autopositive intermediates 

Sharper, cleaner blueprints are produced—at uniform, 
practical speeds—because Ingersoll-Rand makes them 
from “Autopositives” instead of its perishable original 
drawings. This way—there’s far less chance of “reading 
errors” in the shop. And valuable originals are protected 
against machine wear and tear . . . constant handling; 
are kept safe in the files available for reference and 

























. | density . . . plus important savings in drafting time. revisions only. 

\e 

‘| Ixod fa /4\ itive Material 

OCagGrapl \UveESPOsivIVve LAGveriGls 

aa 4a 

q The Big New Plus”’ in engineering drawing reproduction 

4 ce cs ce ce cs es a Oe —_----- MAIL COUPON FOR FREE BOOKLET 

d . . 

. Learn in detail how you | EASTMAN KODAK COMPANY : 

en oe Industrial Photographic Division 
positive Paper, Cloth, and 

; Film — the revolutionary Rochester 4, N. Y. 

. products which oo = Gentlemen: Please send me a copy of your illustrated booklet 

your local blueprinter, can giving all the facts on Kodagraph Autopositive Materials. 

f process quickly, economi- 























cally. Write today for a — Position 
free copy of “Modern a 
Document and Drawing Company Street 
Reproduction.” City State. 
’ er TRADE-MARK 
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NTERVAL TIMERS 
TIME DELAY 
RELAYS 





PERCENTAGE 
TIMERS 





As specialists in TIME as a factor of 
CONTROL, we have developed a wide range 


of timing devices, extensively used on 





electrically-operated commercial and industrial 
a equipment where accurate, dependable timing is 


essential to insure efficient produc 





rel-lacelauilelala= ToMeleloMaclha-till-lila- Mohs 
operation to prevent work spoilage and 


er 
“ protect equipment itself. 


Although the majority of Tialiare| 





PULSE TIMERS : problems fae lain ol =) effectively Je} h'Z-Te! by 


“a 


devices considered “standard” in our line 
Amilo h i -Malole Molle id-lelMe(-le] Mol Ml -> 4e\-141-lala: 


in the design of special devices to meet 








pecific requirements and will welcome the 
»pportunity to help solve your timing problein 


NN Aali- th mie amelie) (-si-Mlalielaiitelite 


THE R. W. CRAMER CO., 


BOX 6, CENTERBROOK, CONN. 





the melting and fabricating facil. 
ities. By the expenditure of approxi. 
mately $3,500,000 for land, buildings, 
three electric furnaces, additional 
soaking pit facilities, and related 
items, the Timken Steel and Tube 
Division will become exclusively a 
manufacturer of electric furnace 
alloy steels. A new feature of the 
electric furnace will be the installa. 
tion of an inductive stirrer developed 
in Sweden recently and being used 
.n this country for the first time. 


+ 


Babcock & Wilcox Tube Co. has 
added to its Beaver Falls, Pa., plant. 
Better service for users, fabricators 
and distributors of B&W stainless 
tubing will be gained by the addition. 


+ 


Cross Co., manufacturer of special 
machine tools, has added a new 
10,000 sq ft plant to its facilities. 
The plant, which will be used for the 
manufacture of small machine parts, 
is located at 9527 Traverse Ave 
Detroit, Mich. Cross has also added 
new equipment to its main plant at 
3520 Bellevue. 

+ 


Joseph T. Ryerson & Son Inc., sted 
distributor, is expanding its St. Louis 
plant by reconstruction and new lay- 
out of the present plant and con: 
struction of additional warehouse 


space totaling approximately 50,000 
sq ft. Total warehouse and office 
space of the enlarged plant will be 
about 161,000 sq ft. 


+ 


Barnett Foundry & Machine Co. 
Irvington, N. J., has marked its 106th 
year by acquiring another foundry 
in Dover, N. J. The new plant will 
provide extra capacity to meet the 
demands for Meehanite castings pro- 
duced by Barnett. 


. 


Peerless Instrument Co. has 
pleted a 14,000 sq ft extensio: 
research and laboratory faciliti 
Elmhurst, N. Y., making a total 
space of 36,000 sq ft. Peerless dev 
ops electromechanical control d: 
and systems, and manufactures | 
cision parts, dies, jigs, and fixt 

+ 


Eutectic Welding Alloys Cor). 
offering week-long classes for 
instruction of welders in the 
metal-joining techniques. The 
tic Welding Institute, Flushing, » 
is scheduled to give the cours¢ 
ing the weeks of April 16 and May 14, 
1951. Included in the training 
practical applications in the joining, 
welding, brazing, overlaying, and cut- 
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LINCOLN PLANT CREATED BY INCENTIVE-INSPIRED CO-ACTION 


NEW 


© LE Co. 1951 


the ACTUAL 


the 


sing 
YIELD 


jal Cost by duplicating 


cross section in steel. 











increa 


SECTION SECTION 
» 


Saves 50% Materi 
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Needs 60% Less Metal fo achieve equal 


strength in bending. 





IN 


SECTION 
tial 7 to 1 cost 


advantage with 





ini 
welded steel 


the IMMENSITY 
of the POSSIBLE 


SECTION 
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Simply write on your letterhead 


THE LINCOLN ELECTRIC COMPAN 


Machine Design Sheets are available to 


CLEVELAND 1, OHIO 
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HOOVER HONED RACEWAY* 


POLISHED 
Polished Raceway surface 
magnified 100 times as 
used in other ball 
bearings 


* nooven HONED 
Raceway surface magnified 
100 times, as used exclu- 
tively in Hoover Ball 
Bearings. 


it's the 
raceway 
that 
makes the 
difference 


HOOVER 


America’s only 


BALL BEARING 


with Honed Raceways 


90% longer life 


30% greater load 
Amazing Quietness 


& 


The Aristocrat 
of Bearings 





ting of virtually all metals used in the 
defense effort. Further details may 
be obtained by writing to the Educa. 
tional Department, Eutectic Welding 
Alloys Corp., 40 Worth St., New York 


13, N. Y. 
o 


Consolidated Vultee Aircraft Corp,, 
Fort Worth, Tex., has increased its 
commitments with Luscombe Air. 
plane Corp., Dallas, Tex., to include 
substantial quantities of four major 
turret door assemblies for the B-36. 
Luscombe has been producing some 
26 different types of door assemblies 
for the B-36 prior to this increase, 
Tools for the new assemblies have 
already been transferred to the Lus- 


combe plant. 
° 


Trailmobile Co. will build $2,000,000 
worth of military type truck trailers 
for the Corps of Engineers, U. &. 
Army. Production will be at the con- 
pany’s Cincinnati, O., plant. The ée- 
fense order will not interfere with 
civilian production of truck trailers 
conducted at plants in Springfield, 
Mo., Berkeley, Calif., and Windsor, 


Canada. 
r 


New Britain Machine Oo., has sold 
its Shop Furniture division to the 
Industrial Bench and Equipment Mfg. 
Co., New Britain, Conn. The pur 
chaser is housing the division in 4 
new plant and is manufacturing ani 
distributing under its own brand 


name. 
. 


Alexander Brothers Belting Co., 4 
newly formed Pennsylvania corpora 
tion, has purchased Alexander Broth- 
ers, Philadelphia, Pa., and Charlotte 
Leather Belting Co., Charlotte, N. C. 
from Armour & Co. The Curried 
Leather department was not included 
in the transaction and will continue f 
to be operated by Armour. The new 
company will operate with Charlotte f 
Leather as a division. 


* 


Cadillac Stamp Co. is now occupy 
ing its new plant at 17315 Ryan Rd, } 
Detroit, Mich. Cadillac manufactures } 
marking equipment—steel stamps, 
machine stamps, hobs, molds, emboss- J 
ing dies, and hand, hydraulic and 
pneumatic marking machines. 


. 


Aeroquip Corp., Jackson, Mich., has 
purchased all outstanding stock of 
Metalco Inc., also in Jackson. Metal- 
co has been a substantial subcontrac- 
tor of Aeroquip, furnishing a variety 
of special hose fittings, tube bends 
and elbows used in Aeroquip’s hose 4° 
semblies. Operation of the newly a 
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S AV Space, Shipping Costs, 
Installation Time 


with G-E TRI-CLAD* Single-phase Capacitor Motors 


Just right for machines and compressors 





More compact—20 per cent lighter weight 


Capacitor is now out of the 
way and protected from me- 
chanical damage by installa- 
tion in the base, which is cast 
integrally with the frame. 
Conduit box is eliminated by 
terminal board in end shield. 
Weight is reduced 15 to 20 
per cent depending upon the 
rating. 








Installation made easier and quicker 


Simple wiring diagram inside 
cover plate on end shield shows 
how leads are connected. 
Motor may be reversed by 
changing capacitor lead on 
terminal board. Cast iron con- 
struction keeps motor in line, 
resists rust and corrosion. 
Standard motor (1 to 5 hp) is 
dripproof. 








In ecidition users will like the simplified transfer 
mechanism that provides smooth, reliable starting. The 
centrifugal mechanism has no rods or pins to wear; and 
the totally enclosed construction of the transfer switch 
keeps dust and dirt from the contacts. New long-life 


ball bearings are factory greased, but may be easily 
relubricated when necessary. More. information on types, 
sizes, and characteristics in Bulletin GEA-5401. Write 
today. General Electric Company, Schenectady 5, N.Y. 


*Reg. Trademark of General Electric Co. 


GENERAL @@ ELECTRIC 
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ON PLASTIC PARTS 
WITH 


“PERSONALITY” 


.. MADE IN MOLDS OF | 
HOT ROLLED ALLOY STEEL PLATE 


Federal Tool Corp., Chicago, selected Speed Alloy for the die that 
molds the holder for this attractive shaker group—made for 
International Minerals & Chemical Corp., producers of Accent, famed 
for accentuating food flavors. The accent was on speed, economy 
and a mold that would stand up on long runs. 5 Alloy—one of 
the time saver SPEED STEELS—ably filled the bill. 


Like so many plastics molders, Federal Tool—one of the largest 
producers of molded housewares and closures—has enjoyed repeated 
success with Speed Alloy. They like its hardenability, excellent polish- 
ing characteristics, ability to withstand relatively high compression, 
availability. in large plate sizes (up to 72” wide and 6” thick) and 
moderate price. Besides plastic molds and zine die casting dies, 
Speed Alloy has been widely adopted by many industries for countless 
machine parts. Contact your nearest source or ask for Bulletin 905. . 











WS Houimmpay& Go, 


m «INC. > 





SPEED STEEL PLATE DIV. 
120 139th St., Hormond, ‘nd. 


Plants: Hammond and Indianapolis, Indiana 


DISTRIBUTED BY | os 
Brid Steel Co. Beals, McCarthy & Rogers 
ioe Buffelo, N.Y. 


Brown-Wales Co. 
Boston - Hartford - Lewiston, Me. Bridgeport, Conn. 
pe Se Co. Grammer, Dempsey & Hudson, 

Ohio Newark, N. J. 
Passaic County Steel Service, Inc. 

Paterson, N. J. t 


Peninsular Steel 
_ Detroit, Mich, 


~ 


quired company will be continued as 
a wholly owned subsidiary. Since the 
Metalco plant in Jackson appears 
inadequate to handle increased pro- 
duction requirements, arrangements 
for the lease of a larger plant in 
Cheboygan, Mich., have been con- 
cluded. This plant will more than 
triple the floor space of Metalco. 
> 


E. Horton & Son Co., manufacturer 
of lathe chucks, is celebrating its 
100th year. Flame hardened jaw 
ways was one of the “firsts” in the 
design and development of chucks 
introduced by Horton. In 1949 the 
company acquired the Gabb Mfg. Co. 
as a special products division produc- 
ing aircraft engine timing tools and 
other aircraft products. 

+ 


Packard Motor Car Oo. has r- 
ceived contracts amounting to $20- 
000,000 from the Navy Bureau of 
Ships for a series of powerful diese¢ 
engines and associated parts. Air 
craft principles involving the use of 
aluminum and other lightweight ma 
terials are being incorporated into 
the design of these prime mover 
whose ratings range from 135 to 800- 
hp. 

4 

Aluminum Co. of America, Pitts 
burgh, Pa:, has been authorized by 
its stockholders to increase its in- 
debtedness from time to time up to 
an aggregate total of $500,000,000 out- 
standing. The previous limit was 
$200,000,000. The increase in author 
ized indebtedness was recommended 
by the directors in connection with 
the company’s program for construc- 
tion of new plants and facilities 
needed to supply aluminum for na 


tional defense. 
. 


Independent Pneumatic Tool Co. f 
Aurora, Ill., manufacturer of Thor f 
portable power tools, has purchased 
Armstrong-Whitworth and Co., Pneu- 
matic Tools Ltd., Gateshead-on-Tyne, f 
England. The Armstrong-Whitworth f 
name will be retained. 

° 


Reed Rolled Thread Die Co., 
cester, Mass., has begun constructi 
on a new plant. Improved plant 
out and added equipment will e 
the company to meet the increas: 
mand for thread rolling mac 
dies, knurls, and thread rolls. 

+ 

Rust Engineering Oo., Birmin: 
Ala., is installing a $750,000 
handling conveyor system to p! 
additional ore-handling faciliti: 
the Alabama State Docks and 
minals, Mobile, Ala. 
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V-BELTS 


“We don’t have to buy belts 

so often since we started using 

Condor Whipcord V-Belts,” say users, 

“and we save on maintenance, need less inven- 

tory, and with all, get better power transmission!” 


Long life is built right into every Condor V-Belt. There- 
fore, these belts have less stretch on your drive, don’t require take- 
up so often. And the engineered straight sidewalls grip pulleys snugly 
and deliver positive power. All the advantages are described in Bulletin 
6868 D, mailed on request. You'll find our hose, flat belting and conveyor belts 
last longer, too. 
_ 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


‘RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products «+ Rubber Covered Equipment «+ Radictor Hose + Fan Belts «¢ Brake Linings + Brake 
Blocks + Clutch Facings + Packings + Asbestos Textiles + Powdered Metal Products * Abrasive & Diamond Wheels + Bowling Balls 














THIS HARD-WORKING HOIST 


HANDLES 40-50 TONS A DAY 


. . . and a Star-Kimble Brakemotor handles the tough start-stop cycle 


“\-. LO-HED hoist keeps steel moving through a busy forge shop 
att ate of 40 to 50 tons a day. And it has kept up the pace since 1945 
without a single major repair! 

On jobs like this, where the going is tough, American Engineering Co. puts 
Star-Kimble Brakemotors to work in its hoists, because... 

Star-Kimble Brakemotors have the stamina for heavy day-after-day service, 
with little or no attention. 

They have short travel length between electromagnets and brake armature 
plate for quick brake release and fast motor starts, The hoist picks materials 
up in a hurry! 

They have big braking area for sure, speedy stops. The hoist puts materials 
down where they're wanted! 

Wherever the application calls for smooth, quick starts and split-second 
stops—in the toughest of over-and-over again cycles—there is a job for 
Star-Kimble Brakemotors. Each Brakemotor is an integral unit designed for 
the application—with motor and brake built together to work together. 


Get the full story—write for free copy 
of Bulletin B-501-A. 


TDR-KIMBLE 


MOTOR DIVISION OF 


LE PRINTING PRESS AND MFG, CO. 
Bloomfield, New Jersey 


201 Bloomfield Avenue 


| 
| 
| 
| 


Society 


ACTIVITIES 


Announcement has been made of 
the cash prizes to be awarded in 1951 
by the Resistance Welder Manufac- 
turers’ Association for the outstand- 
ing papers dealing with resistance 
welding subjects. The awards total 
$2250 and are divided as follows: 

Paper emanating from an individ- 
ual source, consulting engineer, pri- 
vate or government laboratory, or the 
like—$750 first prize, $500 second, 
and $250 third; from a University 
seurce (instructor, graduate student 
or research fellow)—$300 first prize, 
$200 second; from a University source 
(under-graduate student)—$250. 

Complete contest rules may be ob- 
tained from the Resistance Welder 
Manufacturers’ Association, 1900 Arch 
St., Philadelphia 3, Pa., or from the 
American Welding Society, 33 W. 39th 
St., New ¥ork 18, N. Y. 


) -- 


The Defense Council of the Ingot 
Brass and Bronze Industry was or- 
ganized on March 1, 1951, at a meet- 
ing held in Chicago of the Brass and 
Bronze Ingot Manufacturers. The De- 
fense Council was formed to co-op- 
erate with the government agencies 
and to collect, collate and disseminate 
information with respect to and af- 
fecting the industry in connection 
with defense requirements. The mem- 
bership is to constitute all brass and 
bronze ingot producers who desire to 
belong. 

* 


In April, 1949, Doehler-Jarvis Corp., 
member of the American Die Casting 
Institute, donated $25,000 for the es- 
tablishment of a perpetual truci to 
be known as the Annual Doehler 
Award Fund. ADCI was appointed a8 | 
the trustee. Consisting of a suitable 
plaque and a cash honorarium o* at 
least $500, the award is presented 
each September during the Annual 
Meeting of the Institute. The recipient 
is chosen by June 30 or as soon tiiere- 
after as possible. The award is b «sed 
on outstanding contribution to the 
advancement of die casting—te  ini- 
cal achievement, advancements in 
plant operations or any other activity 
not necessarily scientific or opcra 
tional which results in the enhavce- 
ment of the reputation and accepta 
bility of die castings. Any individual, 
group, technical or scientific society 


‘ 
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4 TRUARC RINGS CUT ASSEMBLY TIME 40% 
CUT UNIT COST 25% 
PROLONG PRODUCT LIFE 9 YEARS 


OLD WAY 


A typical air or hydraulic sealing prob- 
lem: Inadequate or excessive pressure 
of threaded gland nut on seal caused 
distortion. Result: binding of piston 
rod, troublesome leaks, constant main- 
tenance, shortened product life. 


Using 4 Waldes Truarc Retaining Rings in their Check-N- 
Spect Air Power Units (for tire inspection and repair) saves 
Bowes Seal Fast Corp., Indianapolis, 40% in assembly 
time, 25% in cost. With Waldes Truarc Rings, assembly 
is simple...maintenance unnecessary. New design in- 
creases unit life from 1 to 10 years! 

Redesign with Truarc Rings and you too will cut costs. 
Wherever you use machined shoulders, bolts, snap rings, 
cotter pins, there's a Waldes Truarc Retaining Ring de- 
signed to do a better job of holding parts together. 

Truarc Rings are precision-engineered ...quick and easy 
to assemble and disassemble. Always circular to give a 
never-failing grip. They can be used over and over again. 

Find out what Truare Rings can do for you. Send your 
blueprints to Waldes Truarc engineers for individual at- 
tention, without obligation. 


Waldes Truarc Retaining Rings are available for immediate delivery from 
Stock, from leading ball bearing distributors throughout the country. 


\\ SEND FOR NEW CATALOG 


\ 


ie} 


ra 


~y-TRUAHL 


REG. U. S. PAT. OFF. St 


RETAINING RING 





WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARO RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATENT NUMBERS: 


uw 
§. PATENTS 2,382,948; 2,420,921; 2,411,761; 2,487,803; 2,487,802; 2,491,306 AND OTHER PATENTS PENDING 
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NEW WAY 


Waldes Truarc Internal Retaining Ring 
(Series 5000) is held in correct posi- 
tion by pre-determined groove, Proper 
pressure on seal is insured for life of 
unit, increasing number of cycles from 
10,000 to 100,000! 








REDESIGN WITH 4 WALDES TRUARC RETAINING 
RINGS BRINGS THESE BIG SAVINGS... 


@ Eliminates skilled-labor milling and 
threading operations 


® Eliminates maintenance ..... 

® Gives greater accuracy in positioning seal , 

® Saves 40% in assembly time . 

©@ Cost of old-type parts 

@ Less Cost of four Waldes Truarc Rings. .08 

® Net savings on parts .......... ree 


TOTAL UNIT SAVING... $.25 








Waldes Kohinoor, Inc., 47-16 Austel Place MD-043 I 


Long Island City 1, N. Y. 


Please send selector guide catalog (4k-w) 
on Waldes Truarc Retaining Rings. 





Name 


Title 





Company. 





Business Address 





City. Zone State. 





x 
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TAIL TES 


Electrol 


HYDRAULICS 3 


KINGSTON, NEW YORK 


ie 





or committee thereof is eligible 
whether or not engaged in die easting 
business and whether or not in the 
employ of a member of the Ameri- 
can Die Casting Institute. Nomina- 
tions for the award and supporting 
papers or other material will be ac- 
cepted annually from January 1 to 
April 30. Entries should be addressed 
to: Award Committee, American Die 
Casting Institute, 366 Madison Ave., 
New York 17, N. Y. 


* 


During the seventh Annual Meet- 
ing of the Society of Piastics Engi- 
neers held in New York, Islyn Thom- 
as, president of the Thomas Mfg. Co,, 
Newark, N. J., was elected national 
president for 1951. Walter O. Bracken, 
Hercules Powder Co., Wilmington, 
Del., was elected vice president; Wal- 
ter F. Oelman, vice president and 
general manager of Standard Molding 
Corp., Dayton, O., was elected secre- 
tary; and William J. Dunnican, Syn- 
var Corp., Wilmington, Del., was 
elected treasurer. 


¢ 


In a telegram to Charles E. Wilson, 
director of defense, the American So- 
ciety of Tool Engineers pleged all- 
out support to the objective of pro- 
ducing for defense while maintaining 
essential civilian production. The 
ASTE, during its mobilization meet- 
ing in New York, worked on defense 
problems through an armed forces- 
industry conference, held technical 
sessions to exchange information on 
manufacturing processes, and visited 
defense plants to study production 
methods. 

. 


The Franklin Institute has an- 
nounced several changes among vice 
presidents and members of the board 
of managers. Edward G. Budd Jr. 
of the Budd Co. and James H. Rob- 
bins of the American Pulley Co. are 
now vice presidents. A. Felix duPont 
Jr., fills the vacancy on the board 
created by the death of his uncle, 
E. Paul duPont. Another new board 
member is James Creese, Drexel In- 
stitute of Technology. 


e 


At a special meeting of the mem- 
bership of the Electric Industrial 
Truck Association held in Cleveland, 
O., members voted to open the 45- 
sociation’s membership to manufac- 
turers of gas-powered industrial 
trucks and tractors. Voted also was 
a change in name of the organizaiton 
to the Industrial Truck Association. 
The changes became effective ©” 
March 12, 1951. The associa‘ion 
headquarters will continue to be |o- 
cated at 3701 N. Broad St.,° Phila 
delphia, Pa. The group of officers 
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Write for 80-page 
Permite manual on the 
design, production and 
application of alumi- 
num alloy castings. 





ALUMINUM 


UC es ee ee ee ee 
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FOR 10 MANUFACTURERS 


Lower final costs were enjoyed by users of these 
Permite Aluminum Castings because ease of handling, 
ease of machining and accurate dimensions saved extra 
work and time on the production line. 


When you incorporate Permite Aluminum Castings 
into your finished product, you can count also on the 
advantages of light weight, resistance to corrosion, 
good appearance, increased marketability. 


Whether your castings requirements call for long 
runs or short runs, whether you require permanent 
mold, semi-permanent mold, sand or die castings, 
Permite has the facilities and the experience to give 
you maximum value in the type of aluminum castings 
exactly suited to your needs. Send blueprints for 
recommendations and estimates. 


INDUSTRIES, INC. 


CINCINNATI 25, OHIO 


CASTINGS...HARDENED, GROUND ond FORGED STEEL PARTS 
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The BALL BEARING for your 


LINEAR MOTIONS 


Sliding linear motions are nearly always troublesome. 
Thousands of progressive engineers have solved this 
problem by application of the Precision Series A BALL 
BUSHINGS. 

And now hundreds of original equipment manufac- 
turers use the low cost Commercial Series B BALL BUSH- 
INGS which were developed for support of linear motions 
in competitively priced, volume manufactured products 
where super precision is not essential. 

Alert designers can now make tremendous improve- 
ments in their products by using BALL BUSHINGS on guide 
rods, reciprocating shafts, push-pull actions, or for sup- 
port of any mechanism that is moved or shifted in a 
straight line. 

Improve your product. Up-date your design and engi- 
neering with BALL BUSHINGS! 


LOW FRICTION ° LONG LIFE 
ELIMINATES BINDING AND CHATTER 


SOLVES SLIDING LUBRICATION PROBLEMS 
LASTING ALIGNMENT - LOW MAINTENANCE 


Now manufactured for 1/4", 1/2”, 
3/4”, 1” and 11/2” shaft diameters. 


Write for descriptive literature and the name of our representative in your city 


THOMSON INDUSTRIES, 1nc., 


MANHASSET, NEW YORK ————— 


PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS -. 


& MAJOR IMPROVEMENT AT A MINOR COST 











elected at the annual meeting in De. 
cember will serve during the remain- 
der of 1951. These officers are: 
President—C. B. Cook, vice president 
and export manager, The Elwell Par. 
ker Electric Co., Cleveland, O.; vice 
president—Elmer F. Twyman, vice 
president, Philadelphia division of 
Yale and Towne Mfg. Co.; secretary- 
treasurer and managing director — 
William Vah.C. Brandt, Philadelphia. 


+ 


The Board of Directors of the 
Gray Iron Founders’ Society has 
named Donald H. Workman execu- 
tive vice president. Mr. Workman 
has been serving as acting executive 
vice president since last October. 


¢ 


American Institute of Electrical 
Engineers has nominated officers for 
the 1951-52 term. Fred C. McMillan, 
Oregon State College, is the nominee 
for the presidency. Vice president 
nominees are: Julius C. Strasbourger, 
Cleveland Electric Illuminating Co, 
John D. Harper, Aluminum Co. of 
America; Ferris W. Norris, Univer- 
sity of Nebraska; Nelson M. Lovell, 
Gas, Electric Light and Power Co. 
of Tucson, Ariz.; and William R 
Way, Shawinigan Water & Power Co, 
Montreal, Canada. Names of the 
nominees will be submitted to the 
more than 38,000 members of the In- 
stitute by April 15 and a report on 
the balloting, will be made at the 
summer general meeting in Toronto 
June 25-29. 

+ 


New officers of the Steel Founders 
Society of America were announced 
during the annual meeting in Chi- 
cago. They are: President—Thomas 
H. Shartle, president, Texas Electric 
Steel Casting Co., Houston, Tex.; vice 
president—G. Rhoads Casey, presi 
dent and general manager, Treadwell 
Engineering Co., Easton, Pa.; di: 
rector and executive committee mem- 
ber—H. A. Forsberg, vice president, 
Continental Foundry & Machine Co. 
East Chicago, Ind. 

Presented during a special luncheon 
of the meeting were the following n@ 
tional medal awards: 

Lorenz Memorial Gold Medal t 
Thomas H. Shartle, president of the 
Society for the past two years, and 
as indicated above, recently re-e!ected 
president. 

Technical and Operating Medal to 
Paul H. Stuff, chief metallurgist 
Ross-Meehan Foundries, Chattanoog® 
Tenn. 

Steel Foundry Facts to G. A. Lil 
lieqvist, research director: and chief 
metallurgist, American Steel Found 
ries, Chicago, Il. 
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Good motors are the best assurance of good service from appli- 
ances. Every year, Delco motors prove their durable quality on 
millions of appliances. 


But there’s another important reason why so many manufacturers 
prefer to deal with Delco. Today’s fast-changing markets often 
necessitate equally fast changes in motor specifications or 
delivery dates. Delco has the facilities and know-how to accom- 
modate these revisions . . . to deliver what is needed on time— 
all the time. , 


It is easy to understand why more and more manufacturers are turn- 
ing to Delco—the best running mate your product can have. 


DELCO MOTORS 


rr e\ DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 


DAYTON OHIO 


SALES OFFICES: 
Chicago 3 « Cincinnati 2 « Cleveland 13 « Dallas 2 « Detroit 2 * Hartford » Philadelphia « St. Louis 1 





COMPRESSORS 
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WORK SHOPS] FANS (Ventilating) ' 
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ENGINES RUN CesGZr/ 


LAST Lorger! 


Only Lauson has a stream of cool air directed over both 
valves at the same time! .. . greatly reducing engine heat! 
Another Lauson feature is the cylinder — with extra fins and 
special head for dissipating heat faster — resulting in cooler 
operation. These extra engineering refinements . . . and 
many more add up to true dependability and longer engine- 
life . . . two factors that make Lauson the best engine 


buy, anywhere! 


Listen to the sweet, velvety purr of 
a Lauson engine, and you'll know why 
builders of quality equipment specify 


Lauson it’s the smoothest power built! 


OUTBOARD MOTORS 


PORTABLE ‘=-- ENGINES 


A. 
THE LAUSON COMPANY 
New Holstein, Wis., U. S. A., Div. of Hart Carter Co. 


In Canada: Hart-Emerson Co. Ltd., Winnipeg 


SALES AND SERVICE 


ITH HEADQUARTERS in New 

York, A. E. Whitney Jr. has 
been appointed as a special represent- 
ative of the chemical division of The 
Goodyear Tire & Rubber Co. He will 
offer technical services to customers 
in the New England and Middle 
Atlantic states on Goodyear’s Pliovie 
(vinyl) resins. During the war Mr. 
Whitney was actively engaged in 
work on thin films and coated fabrics 
at Brooklyn Polytechnie Institute, 
where considerable work was done by 
the Quartermaster Corps. Prior to a 
suming his duties in New York hk 
spent considerable time in Goodyear’s 
own research and development labor 
atories, obtaining a thorough knowl 
edge of Pliovic resins. 


* 


Two appointments in the industria 
products sales division of The B. F. 
Goodrich Co. were announced recent 
ly. A. Clarke Mack Jr. has bee 
named manager of flat belting, inclué 
ing conveyor, elevator and transmis 
sion. He succeeds J. Robert Thomp 
son, who has been appointed manager? 
of the Atlanta district fer the divi 
sion, where he replaces Art Coffin, 
who has retired after 35 years with 
the company. 

* 


Newly appointed manager of the 
central station department for the 
Westinghouse Electric Corp., Carroll 
V. Roseberry succeeds R. S. Kersh, 
who has been named manager of the 
company’s steam division at South 
Philadelphia, Pa. Mr. Roseberry joined 
Westinghouse at East Pittsburgh 
1934 and two years later was assigned 
to the San Francisco office of the 
company as a central station sales 
man. In 1947 he was named assist 
ant central station manager for the 
Pacific Coast district and in 1949 
was appointed central station super 
visor for the Los Angeles branc’: tet 
ritory, from which position he «ome 
to his new duties. 


a 


Edwin H. Howell of Lyni:‘ield 
Mass., has been appointed speci®! re 
resentative of the General E!«ctrit 
Company’s apparatus department 2 
Washington, D. C. He formerly w® 
manager of sales of the meter ané 
instrument divisions, with headquer 
ters in Lynn, Mass. In his new post, 
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2-Way 











SINGLE OR DOUBLE 





4-Way Open End Exhaust 
3-Way Piped Exhaust 





a 
3-Way Open End Exhaust 





4-Way Piped Exhaust 


5 BASIC 
BODIES 
IN 
5 SIZES 





TO FIT Any 
AIR CONTROL REQUIREMENT/ 


any desired control assembly; internally, 


Literally thousands of combinations 

make good this promise: “A Valvair 
for every need to control air, water, or oil 
pressures up to 175 p.s.i. and temperatures 
to 120° F.” Three body styles complete a 
line of 2-way, 3-way, and 4-way open-end 
exhaust, 3-way piped exhaust and 4-way 
piped exhaust valves, plus many methods 
of actuating, plus almost countless varia- 
tions. Ends of all bodies in respective sizes 
are identical, permitting es itr of 


parts are interchangeable. What's more, 
every application is dependable. Valvairs 
have operated millions of times without a 
trace of leakage. Important features: leak- 
proof “O-U” packers (no metal seats); stand- 
ard pipe area through valve permits un- 
restricted air flow and prevents pressure 
loss. Sizes available: 4", %”, 2", %", 1". 


Write for Bulletin D-4. 


454 MORGAN AVENUE 
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Mr. Howell will direct his activitic 
specifically to liaison with govem. 
mental agencies created in connection 
with the national] defense program 
and will co-ordinate his activities wit) 


those of E. E. Potter, General Electric 
vice president, who is located jp 
| Washington. Donald E. Craig oj 
Marblehead, Mass., assistant manager 


of sales of the divisions, has beep 


° 0, Ll | named to succeed Mr. Howell. 
Z,) bch ungs 


A. William Fraser, formerly general 
European manager, has been appoint. 
ed Midwest sales manager of Worth. 
ington Pump amd Machinery Corp. 
He will direct the sales of the Chi- 
cago, St. Paul, Kansas City and St. 
Louis offices, making his headquarters 
in Chicago. 

+ 





The United States Graphite Co. of 
Saginaw, Mich., recently announced 
the appointment of Barry Herbert 
Fisher as sales representative in the 
Baltimore territory. Mr. Fisher wil 
serve southeastern Pennsylvania, east- 
ern West Virginia and North Carolina, 
major portions of Maryland and Del- 
ware and all of the District of Colun- 
bia, making his headquarters i 
Baltimore. 

J 


Herbert Gordon has been elected 
president of the Sterling Bolt ©, 
Chicago. This announcement wi 
made by Charles ©. Gordon, who r 
One of Acushnet’s many specializations is in the field of | vealed his resignation as presidet! 
" P ‘. after almost one-third of a century. 
diaphragms. We have achieved notable success in the | 7. seltbiiiieh of Suma Bugh, 
design and production of all types of diaphragms, with or | sociated with the eompany from it 

. a. ‘sf . . inception, was also announced. FH 
without fabric insert, from the size of a dime up to three call’ cai: Giz Gai ten, Giew Wl 
feet in diameter. of direetors, and Charles C. Gordo 
will become chairman of the board 

Special stocks are compounded to resist various Auids | Edgar B. Miller, also one of ti 
: . guiding forces in the growth of tht 
and gases, extreme high and low temperatures, continued ccsianes, <b Seite tex ino pal 


flexing, or combinations of these requirements. We are | dent and general manager, and P.1 
j ; Phillips, formerly secretary, has bee! 
equipped to produce diaphragms bonded to metal. Prob- 0 PS (°° Sania Gale aocrelll 


lems involving the most meticulous specifications are invited. | ‘ 








Diaphragms are made on order to To handle the eales of De lat 
specifications, none are stocked. turbines, pumps and blowers in Wit 


consin, Patrick J. Patton has been 4P 
Send for Rubber Handbook gelated Sibeninen wenaeer for © 


PROCESS COMPANY on your company letterhead | commercial sales division of ‘he De 


| Laval Steam Turbine Co. of Trentot 
ee eee Soe ee | N. J. He will make his headquarter 
at 1932 North 117th St., Wauwatoss 
Wis. 
° 


manager of B. F. Goodrich Chemi¢é 


| 

| 

| 

| Robert P. Kenney, chemica! sale 

| Co., has been loaned to the Nation EA 


Peg | Production Authority, Washingt 
Address all communications to 762 Belleville Ave., New Bedford, Mass. | D. C. His new government positie 
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To figure savings you co 
or Sems: 


“ = ‘amet. 


EATON MAN 
UF 
NUFACTURING COMPANY 


cost COMPARATOR 


Springtites and Sems vS- Old 
Methods of Fastening 


nd Sems Engineerin§ Bulletin S-49) 


n make with Eaton Springtites 


(From pases 4 and 5 of Eaton Springtites 4 


average number of washers and bolts 


an assemble in one hour. 


(1) Determine 
housand at hourly labor rate 


your worker C 
@) Find assembly cost per t 


paid in chart below. 
3) Add overhead based on direct labor io get total labor 


cost of hand assembly. 
(4) Add cost of unassemble 
(5) Deduct cost of Eaton Springtites 


BLY COST PER THOUSAND 


ASSEM 
Pieces Assembled HOURLY LABOR RATE 

per hour $0.75 12% s20 se $2.00 

, $2.50 $3.00 $3.50 $4.00 
8 27 2.73 3.18 3.64 
2.08 2.50 : 3.33 
1.92 2.31 d 3.08 
1.79 2.14 2. 2.86 
1.67 2.00 ‘ 2.67 


1.56 1.88 : 2.50 
! 2.35 


1.47 1.77 
1.39 1.67 2.22 
2.11 


- ws we tS 
3 1.00 1.25 1.50 : 2.00 
Cost of Labor (from chart above) 3 
Overhead on Direct Labor 

Total Labor Cost 


Cost of Unassembled Scre 


Bolts 
Cost of Unassembled Washers 


Total Parts Cost 
Total Parts and Labor Cost 
Cost of Eaton-Springtites oF Sems (deduct) 


SAVING 


d bolts and washers. 
nd Sems. 


ws OF 


* &. , : 
Quality Reli 
Washes aa ance Spring Lock Sune 
: ro : as Springti , 
weight cipeiniied en — prong cathe cnn prong Does maulti- 
. of spring lock w e instead 
ashers. 


or scr 
aaiie ready for the as- 


YOU 


can figure your 
own savings 


with EATON. 


S§ 7; Lf ‘ 
and Sem 


* . 
Eaton Springtites and Sems cut 
assembly motions from 8 to 3 


e . 

: The saving is obvious — and 
specially important at today’s 
high labor rates. ’ 


& 

; You can get some idea of what 
amounts to from th 

— e chart at 


b If you'd like to know what it 
— se to you in dollars and 
mca vs your nearest Eaton- 
ice for prices on 
requirements. tty 


Springlites and SEMS 


PRE-ASSEMBLED 
WITH ALL TYPES OF SCREWS AND WASHERS 


RELIANCE DIVISION, MASSILLON, OHIO 


Sales Offices: New 
‘ York, Cleveland ? 
i Cneeiine and, Detroit, Chicago, S F 
ada: Eaton Automotive Peubeetn tod bonton —_ Montreal 
ies . Ontario 





has not yet been clearly defined by 


will entail the organization of a ney 
unit within the plastics section 
A NPA to establish and direct certain 


plastic materials controls and dis. 
SERIES F tribution. 


oa . 
U te Elliott Harrington has been appoint. 


ed vice-chairman and secretary of : 
newly-established defense projects and 
SUPPLIES THE INITIAL priorities committee of General Elec. 


tric’s small and medium motor divi- 


SQUEEZE ON THIS sions. So that he may devote ful 
HYDRAULIC PRESS time to this new activity, Mr. Har 


rington’s former duties as manager of 
the induction motor sales division will 
be assumed by R. S. Walsh, who has 
been assistant manager of the division 
for the past year and a half. 


¢ 





Herbert B. Nechemias was recett- 
ly appointed manager of the indus- 
trial sales department at Wagner 
Electric Corp., succeeding J. S. Smith, 
who was appointed director of pur 
chasing. Mr. Nechemias joined the 
company in 1938 as a student engineer 
and spent twelve years in the sales 
department prior to his promotion. 








¢ 


To avoid confusion resulting from 


SECO CONTROL UNIT USES A ROPER PUMP | oe cannes atatine tht 


\. i ave of 
FOR HIGH-VOLUME, LOW-PRESSURE OPERATION | Snscnce trom the Genarat thet 
; Co., the company has issued a state 
ment announcing that Mr. Wilson r 
@ This Seco Fluid Power Package signed his position as president las 
requires two pumps when | December in order to become chai 
hooked-up to a hydraulic press. man of the Defense Mobilizatio 
The initial squeeze of the ram is Board. At the time of his resign 
supplied by a high-volume, low- | tion Mr. Wilson announced that ht 
pressure Roper Series F Pump — | was severing all connections with cor 
the final squeeze from a pump | porate and banking institutions. 
designed by Seco. The pumps | was succeeded as president of Genel 
operate intermittently, thereby Electric Co. by Ralph J. Cordine, 
making it possible for the Seco unit to operate two presses alternately. formerly executive vice president. 


@ The Roper Series F Pump was selected for this application on the basis of 6. 
its simple design, its efficiency and dependability, and the fact that 4-port 
design (eight optional piping arrangements, 4 for CW and 4 for CCW rota- The board of director of the Wes 
tion) cuts installation time and costs. This series is supplied in standard and inghouse Electric Corp. recent] 
stainless steel fitted models; comes with or without relief valve, with me- elected four new vice presidents. The! 
chanical seal or packed box; pressures to 300 P.S.I. at capacities of from are Tomlinson Fort, who is manage 
1 to 300 G.P.M. Investigate the Roper line . .. dependable pumps since 1857. of the company’s headquarters 4 
paratus sales department at Pitt 
Send for Booklet burgh; L. W. McLeod, Southwestet 
district manager, with headquarte® 
“HOW TO SOLVE PUMPING PROBLEMS” at St. Louis; Emery W. Loomis 
Quick facts that Middle Atlantic district manage 
poectapao — —, Philadelphia; and L. E. Lynde, wi! 
for your copy has been New England district mar 
today. ager at Boston but now will head th 
company’s Washington, D. C., 2% 
ernment office. Succeeding Mr. Ly” 
is E. C. Delano, who has cen 
GEO. D. ROPER CORP. Westinghouse employee for 30 yea 
244 Blackhawk Park Ave. Upon graduation from Tufts Colles 
ROCKFORD, ILLINOIS in 1920, Mr. Delano joined the Wes 
inghouse graduate student trainil 
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n It pays to specify 707-STUF 
aluminum bronze alloys for 


mmf =o parts that must stand up 
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| Te @ Because they are both light and tough, TUF-STUF aluminum 
last bronze alloys have proven invaluable in America’s aircraft as valve-seat 
rai! inserts, spark plug inserts, valve guides, gears and other vital parts. 
- If your product requires machined parts that are strong but light, 
¥“ resistant to corrosion, long wearing and resistant to oxidation even at 
jo high temperatures, then TUF-STUF is the right alloy for the job. 

Ei TUF-STUF alloys are furnished in the form of forgings, rods and screw 
eral machine parts. They fill Federal Specification QQ-B-666, Grade B, 
inet, and several other variations. Because of the increased use and demand 

for both aluminum and copper, jobs carrying a Defense Order 
Number are receiving first consideration. 
- 
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“MUELLER BRASS CO. 


ning PORT HURON 15, MICHIGAN 
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OVER ONE HUNDRED YEARS OF 


even tempered, 
but TOUGH! 


Ir you need even temper and toughness on heavy-duty 
parts, by all means investigate the unusual properties of 
HY-TEN “B” No. 3X! 

WL can supply “B” No. 3X in bars, discs, flats or forg- 
ings heat treated to your exact hardness specifications. And 
this unusual HY-TEN alloy steel can be machined even 
when hardened as high as 477 Brinell (48 Rockwell “C”)! 

This unusual property— machinability at high degrees of 
hardness — makes this steel particularly well suited for parts 
which are apt to distort badly in the treating operation. 
This makes possible savings in handling and set-up time 
and finishing operations by putting parts into service with- 
out further treatment. A smoother finish is obtainable at 
almost any degree of heat-treated hardness than is possible 
with standard alloy steels. 


WL steels are metallurgically constant. This guarantees 
uniformity of chemistry, grain size, hardenability— thus eli- 
minating costly changes in heat treating specifications. 

Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica- 


tions, physical properties, tests, heat treating, etc. 


133 Sidney St., Cambridge 39, Mass. 
and Cleveland + Chicage * Detroit 
Hillside, N.J. * Bulfale + Cincinnati 


WHEELOCK, 
LOVEJOY: 


yi a 


and AISI 


b) . \e . ° . 
Warehouse Serrice 
CAMBRIDGE CLEVELAND 
CHICAGO HILLSIDE. NJ 
DETROTT BUFFALO 
CINCINNATI 


In Canada 
ELWBOULD, LiD., MONTREAT 


$131119 


ONY 


j 


SONIDYO 


4¥O4 


“NOILONGOYd 


WOOY 1001 
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course at East Pittsburgh, Pa., later 
being assigned to the industrial sales 
department. He was transferred to 
New England two years later and in 
1933 was named industrial manager 
for the New England district, from 
which position he comes to his pres- 
ent appointment. 


* 


George P. Patteson has been ap- 
pointed assistant to the manager of 
sales of the General Electric Co, 
large motor and generator divisions 
at Schenectady, N. Y. Concurrently, 
Ralph B. Bodine was made manager 
and Robert M. Easley assistant to the 
manager of the large generator and 
converter sales division of the large 
motor and generator divisions. 


Greer Hydraulics Inc., Brooklyn, N. 
Y., has announced the appointment 
of Harold E. Webb, 918 North Kenil- 
worth Ave., Glendale, Calif., as West 
Coast sales and service represent- 
ative. Mr. Webb will handle al 
aviation and industrial products 
manufactured by Greer, including 
maintainance and test machines for 
conventional and jet aircraft and i- 
dustrial hydraulic components such as 
accumulators, valves, filters, power 
units, etc. 

+ 


Frank R. Hunter has been named 
manager of a new branch office of 
the Allis-Chalmers Mfg. Co. gener 
machinery division in Wichita, Kans 
Mr. Hunter joined the company i 
1940 and has been a sales represent: 
ative in the Kansas City district of 
fice since 1942. 

. 


With headquarters at the Norwood 
O., works of the company, W. A. Ed 
wards has been appointed districf 
manager of the Trumbull Electricf 
Mfg. Co. east central district. For the} 
last three years Mr. Edwards has beelff 
switch, breaker and control salef 
manager at the company’s main plan'} 
in Plainville, Conn. 


+ 


Norman W. Calkins has been named 
manager of tool steel sales and Harold 
A. Brossman, manager of allo) steel 
sales by The Carpenter Stee! Co-j 
Reading, Pa. Mr. Calkins first be 
came associated with the company 2 
1946 as a service engineer in the & 
port field. In 1949 he transferred 
domestic activities in tool stee! sales 
and until his recent promotion wa 
assistant manager of the depar' nent 
Mr. Brossman began his career Wi 
Carpenter in 1935 and during the firs 
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"WHEN THE GOING IS TOUGH 


Titefl 


ALL-METAL FLEXIBLE TUBING 


quirements. It’s available in a full 
range of sizes, complete with any 
required types of fittings. In ad- 


If you use tubing to convey liquids, 
gases or semi-solids, Titeflex can 
help you do it better and at less 











cost. Titeflex flexible tubing is 
made in brass, bronze, stainless, 
monel and inconel, to fill most 
heat, pressure and corrosion re- 


dition, Titeflex is all-metal. Regard- 
less of the operation, it is more 
resistant to fatigue . . . it will stand 
up longer and give better service. 


Write us for catalog outlining Titeflex advantages in full. 


Titeflex, Inc. 


508 FRELINGHUYSEN AVENUE NEWARK 5, NEW JERSEY 


TITEFLEX FILLS TUBING REQUIREMENTS TO a... @ 
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ten years developed an _ extensj 
background on mill operations 
the expediting of customer orders. 
has been associated with alloy ste 
sales work since 1946, for the p 
two years serving as assistant 


ager of the department. 


John B. Taggart, formerly 1nd 
at: ; C J trial engineer for the Radio Corpo 
abs owe we | tion of America at Camden, N, J 
Tiam © ow was Zé, has been appointed managing fie 
IUBE FITTING / | engineer for the Work-Factor Co 
management consultants, 366 Madi 
son Ave., New York 17, N. Y. My 
Taggart, who has been app!ying an 
instructing the work-factor system o 
motion time study at RCA since 1 
will specialize in service to industrie 
in the Philadelphia area and wil 
make his headquarters at Gwynedd 
Pa. 


nal 


wu 
* 
8 & be 


SJ 


@ 37° flare angle ee 
The Norge Heat division of Bog 


UR | Warner Corp. recently announced thé 
e@ has actually passed appointment of M. A. Straub as sale 
rigid AN-F-47 per- manager of the division. 


formance test as . 


required by J.1.C. 
standards. Certified ; John W. Nestor has been appointed 


laboratory test re- | assistant manager of the finishes div 
port available. | sion of E. I. du Pont de Nemou 
and Co. Inc., succeeding the late & 
A. Dibble... Simultaneously, it 
announced that Joseph B. Dietz } 
become assistant director of sales 
MANUFACTURER OF LEAKPROOF TUBE FITTI being succeeded as manager of indi 
ge trial sales by William P. Fishe. 
@ precision-made to be leakproof under even the severest | former assistant manager of indw 


MADE BY THE WORLD'S LARGEST 


operating conditions. trial sales. 
+ 


@ holds leakproof beyond tube bursting pressures. 
Robinson Aviation Inc., Teterbor, 


@ 3-piece design—remains leakproof after repeated reassembly. | N. J., has announced that H. Erd 
Nietsch has joined their organizati@ 
® accommodates full range of standard tube wall thicknesses. as assistant to the president. Forme? 
ly in charge of structural vibrati# 
@ made in steel, stainless steel, also aluminum alloy. | seemed Comite oh Gieun 2. Me 
: . . Mr. Nietsch will act in a liaison @ 
+ : , 
shape bodies machined from forgings, other | pacity between the sales and engi 
parts from bar stock. neering departments in the fim 
ad | which manufactures airborne sho 

@ stocked by distributors across the nation. sicaiteibes tacit eliatiias: tenia 





® write for Parker “Industry Standard” Tube Fittings Catalog 203. | ¢ 


THE PARKER APPLIANCE COMPANY Succeeding Edward B. Wilber, ¥ 

17325 EUCLID AVENUE, CLEVELAND 12, OHIO has been elected president of Amé 
5827 W. CENTURY BLVD., LOS ANGELES 43, CAL. ican Lumber & Treating Co. at & 
cago, Lewis P. Favorite hes be 
named manager of Aluminum Co? 
The PARKER Appliance Company | pany of America’s New York distri 
Gneient 18, Cate | sales office. Mr. Favorite, who ™ 
Please send my free copy of Tube Fittings been serving as product manager ' 
Cotateg 388 charge of the sale of diecastings 
Name Alcoa, is a veteran of more than 
Company years’ service with the compa\y, hé 
TUBE FITTINGS ing joined the Detroit district s 
VALVES - O-RINGS Address office in 1927. In 1940 he was tral 


Eee EE oP ferred to the New York district s# 
office, remaining there until 1944, ' 
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HYDRECO oil-hydraulic equipment pro- 
vides “muscle power” in the Sicard 
“Sanivan” manufactured by Sicard 
Industries, Incorporated, of Watertown, 
New York, and Montreal, Canada. This 
most efficient, economical and versatile 
modern refuse collector is completely 
equipped with HYDRECO oil-hydraulic 
valves, pumps and cylinders. The com- 
plete hydraulic operation of compacting, 
loading and unloading are controlled at 
will by the operator. HYDRECO equip- 
ment is helping to clean up a dirty job. 


GEAR PUMPS — HYDRECO gear pumps 
are made in five basic sizes with a variety 
of flange or base mounted types, 2 GPM 
to 130 GPM, and for operating pressures 
up to 1500 p.s.i. 


CONTROL VALVES——HYDRECO control 
valves are made in a variety of sizes and 
plunger arrangements, in capacities from 
¥2 GPM to 150 GPM, and for operating 
pressures up to 1500 p.s.i. 


CYLINDER ASSEMBLIES —- HYDRECO 
cylinders are made in single-acting, 
double-acting and telescopic designs in 
sizes up to 8” effective di- 
ameter. Plain, eye-type, or 
ends of special design are 
available for all sizes. 
BUILD MORE PROFITABLE LABOR- 


SAVING INTO YOUR EQUIPMENT 
WITH HYDRECO CONTROLS 


__ CONTRO LS 


Actuated by hydraulic power, loaded 
hopper compacts refuse against 
retainer plate. 


When loaded, retainer plate comes 
down flush against compressor plate. 


HYDRECO cylinder operates unfold- 
ing bulkhead built in three sections, 


All sections of bulkhead reach an 
angle of 45° with tailgate com- 
pletely raised—assuring rapid, 
complete unloading. 


HYDRAULIC EQUIPMENT COMPANY 


1106 EAST 222nd STREET 


e CLEVELAND 17, OHIO 





which time he returned to Detroit as 
assistant district sales manager. In 
1948 Mr. Favorite was appointed St. 
Louis district sales manager and in 
October of last year was named to his 
most recent duties as diecastings pro. 


duct manager. 
” 


L. J. Battaglia, newly appointed 
manager of the renewal sales field 
force of the tube department of the 
Radio Corp. of America, was formerly 
assistant to the renewal sales man- 
ager. He has been with RCA for 
ten years, first with the RCA Victor 
division in Camden, N. J., later with 
the RCA tube department in Har. 
rison, N. J. In his new capacity, Mr. 
Battaglia will direct the activities of 
field representatives in the sale of 
tubes, parts, batteries and test equip- 


ment. 
5 


R. J. Foresman, recently elected 
assistant secretary of the Mid-West 
Abrasive Co., has also been appoilt- 
ed assistant general sales manager. 
He has been employed by the fim 
in various capacities since 1934 and 
has been in the sales department for 
the past several years. Mr. Fore 
man will continue to make his heat- 
quarters at the executive offices of 
the company in Owosso, Mich. 


. 


Appointment of Wenzel A. Lindfon 
as factory representative for the Nev 
York Belting and Packing Co. in Mi 
nesota, northwest Wisconsin, North 
and South Dakota and northern Iowi, 
was announced recently. He will makt 
his headquarters with W. S. Nott ©. 
in Minneapolis, distributors of th 
company’s line of industrial rubbe 
products such as conveyor anf 
elevator belting, water, air and gash 
line hose, packing, molded and ef 
truded goods. 

. 


Wyman L. Wills has been placed i! 
charge of extruded solder sales at tht 
Whiting, Ind. plant of Federated Met 
als Division, American Smelting at 
Refining Co. Mr. Wills comes to Whit 
ing from Federated’s St. Louis sales 
organization where he has been 
ing for the past five years. 


° 


Dale D. Spoor, manager 
equipment sales department 
Reduction Sales Co., a division ‘ 
Reduction Co. Inc., has been st 
a leave of absence to serve W'' 
National Production Author! 
Washington, D. C. Mr. Sp 
chief of the Welding Section 
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: SPROCKETS 


Har- 
, Mr. 
es of 


le of 
ji Jeffrey Chains and Sprockets are being 


put through the acid test of actual service 
on thousands of tough jobs . . . especially 
where the demand is for high-quality prod- 
ucts. They are in universal use for unit 
machinery, for conveyors and bucket eleva- 
tors, and for transmitting power. Follow the 
lead of those engineers who know the im- 
portance of “good chains and sprockets.” 
Send for our new Catalog No. A-418 which 
goes into detail. 

We show only a few types here but 
Jeffrey builds a complete line from which 
to choose. 


Complete Line of 
Materig| Handling 
Processing and 


Mining Eqy; 
ESTABLISHED 1877 9 Equipment 


MACHINE DESIGN—April, 1951 





ngi h from 114” to 2” 

ree rom a body less 
than 4” long! 

Imagine Daddy Longlegs man- 

- size! The legs and antennae would 

ed 7 80 feet long! Here’s a 


tow a leather or synthetic 
Vee Packing responds to pressure 
and lives toa tough old age 


Vee Packings are a good ex- 
ample of perfect teamwork, 
for unlike any of the other 
standard packing forms, the 
Vee seldom works alone. The 
usual team is two — and 6 is 
not unusual. 

Each Vee is a support for 
the one ahead; therefore, all 
must be alike in dimension 
and finish, so that when assem- 
bled in sets the lips of each 
contact uniformly. 

G&K-INTERNATIONAL 
can meet your requirements in 
leather or synthetic Vee Pack- 
ings. In leather you benefit 
through quality control that 
starts with the raw hide and 
follows through precision 


See G&K-INTERNATIONAL 
for your packing needs in syn- 
thetic or leather. Meeting your 
high standard is our business. 


manufacturing to the finished 
packing. In synthetics, full lab- 
oratory facilities and modern 
equipment carry the job from 
formula to final inspection. In 
both, advanced engineering 
know-how and a stepped-up 
manufacturing program as- 
sure satisfaction. 


INTERNATIONAL PACKINGS CORPORATION, Bristol, New Hampshire 
GRATON and KNIGHT COMPANY, Worcester, Massachusetts 


GRAK 
ral 


LEATHER 


GRATON 
KNIGHT 


Machinery Division of the NPA, wil] 
head the group to which manufac- 
turers of welding equipment, appara. 
tus, supplies, electrodes and welding 
rod will look for their requirements 
of critical materials. 


° 


Willis G. Scholl has been named 
general sales manager of the Allis- 
Chalmers Mfg. Co. tractor division. 
He has been Eastern territory man- 
ager of the division’s sales force since 
1947 and in this capacity supervised 
the firm’s industrial and farm equip- 
ment branch organization in the east- 
ern part of the United States and 
Canada. 

° 


P. R. Mallory Plastics Inc., a sub- 
sidiary of P. R. Mallory & Co. Inc, 
has announced the appointment of 
Wade H. Coffing as sales manager. h 
his new position, Mr. Coffing will be 
in charge of sales of the merchan- 
dising division in addition to the cu 
tom molding division. 


° 


Robert A. Parks, Suite 827, Bowa 
Bldg., Washington 5, D. C., has been 
appointed Washington representative 
for, the Rigidized Metals Corp., Buf- 


falo. 
. 


The appointment of two new re 
gional sales managers for its lubricat: 
ing equipment field organization has 
been announced by the Aro Equip 
ment Corp., Bryan, O. Hal Frye, 
formerly with the Davison Auto 
mobile Chemical Corp., will serve 4 
Midwest regional sales manager, ani 
Harold J. Hill, former field represent- 
ative with Alemite Corp., will serv 
as Eastern regional sales manager. 


. 


R. A. J. Wellington, genera! sales 
manager of Precision Metalsmiths 
Inc., Cleveland, since 1949, has bee? 
made vicé president in charge of sales 
Mr. Wellington was prominent i 
machine tool circles for 20 years when 
he joined the company in 1915 #& 
Cleveland salesman. 


o 


The appointment of Donald I. 
tredge by National Malleab!: 
Steel Castings Co. as manag*r 
sales, railway division, New York 
was announted recently: Mr. Kit 
tredge is replacing Ellsworth H. Sher 
wood, who was recently made issist 
ant vice president-sales, railway div 
sion, and is being recalled to the ge 
eral office of the company at Cleve 
land. 
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SHAPES AND TUBING 
solue production problems! 


At Van Huffel you will find the facilities and “know- 
how’ for building our own dies as well as cold 
forming shapes and tubing to your exact specifi- 
cations in Hot or Cold Rolled Steel, Stainless Steel, 
Copper, Brass, Bronze, Aluminum, Zinc, etc., in 


thicknesses up to 5/16 inch! 


Countless products are now being made better, 
easier, and at lower cost with Van Huffel Rolled 
Shapes and Tubing. There’s a good chance 
YOUR product fits the picture. Why not 

find out. Write for illustrated brochure 
showing the wide range and diver- 


sified application of Van Huffel 


Shapes and Tubing. 


VAN HUFFEL TUBE CORPORATION 
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precision built 


fo your specifications 


PERKINS 


Have PERKINS Gear Engineers review your specifications and prints 
towards obtaining maximum efficiency in power transmission with a 
minimum of maintenance — all of which ultimately adds up to lower 


costs. Send samples or prints and specifications for prompt quotations. 


send for your copy of our 
qoutietin, PERKINS GEARS, 
for data on our gear 


engineering facilities 


= Springfield 7-4751 


PERKINS MAKES TO CUSTOMERS’ SPECIFICATIONS: 
falclitael| Gears - Bevel Gear e ~ rhe al * Worn Gear * Spira Ge ars 
Spur OT-vela: with shaved or rolmeltlale MEAcl tis . Ground Thre 7a W 


IN ALL MATERIALS, METALLIC & NON-METALLIC 


PERKINS MACHINE & GEAR company 


WEST SPRINGFIELD, MASSACHUSETTS 





FIELD OFFICE in Dallas, Tex, 

has been opened by the Lom 
Manufacturing Co., Erie, Pa. Located 
at 1613 Tower Petroleum Bldg., the 
new office will enable Lord field men 
to provide closer contact with manu- 
facturers in the Southwest area and 
to give a more personal service to 
their problems involving vibration 
control and the use of bonded-rubber 
parts. 

+ 


Maury E. Bettis Co., 3319 Gillham 
Rd., Kansas City 3, Mo., has ben 
appointed industrial and electronic 
sales representative for the Wan 
Leonard “lectric Co. in the Kanss 
City area. 

7 


The Hilliard Corp., Elmira, N. Y, 
manufacturer of Hilco Lube, fuel ani 
industrial oil filters, reclaimers ani 
purifiers, has announced the appoint 
ment of the Betz Engineering Sales 
Co., 1225 Magazine St., New Orleans 
13, La., as a new representative. The 
Betz company will cover the territory 
of Louisiana, Mississippi and south 
ern Arkansas, acting as agent for the 
full line of Hilliard-Hilco products. 


° 


B. F, Goodrich Chemical Co. rf 
cently announced the moving of its 
Chicago sales office to Suite 1124 
Board of Trade Bldg., West Jackson 
Blvd., Chicago 4, Ill. Occupancy o 
new quarters provides additional of 
fice and conference space required 
by expanding operations. 


e 


The San Francisco office o 
Hercules Powder Co. has been moveé 
to the Standard Oil Bldg., 225 Bush 
St. The company’s headquartrs 2 
this city were formerly located # 
256 Montgomery St. 


‘ 


A. Milne & Co., tool and specialty 
steel distributors, New York, h#s a 
nounced the opening of a new tod 
steel warehouse at 20 South Charter 
St., Dayton, O., under the di! ction 
of John I. Kitts. The steels avail 
able from the company at Dayto? 
will include hollow and solid tool 
steels, in standard oil hardening, #” 
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Howell totally enclosed motors power these multiple drill spindles in the plant of a leading auto maker. 


HOW MUCH ARE ELECTRIC MOTORS WORTH? 


The actual cost of the motors you see pictured here 
amounts to hundreds of dollars. 


But their true worth, in terms of supplying the 
power for these multiple drill spindles to turn out 
finished parts, runs into thousands. 


It’s tough applications like this which prove the 

real value of Howell Industrial Type Motors. For 

your jobs, Howell serves three ways: (1) by engi- 
Howe!l Type K Motor. Offers constant neering electric motors to your job; (2) by furnishing 


performance in the presence of dirt, . ° ‘ 
dust, fumes and moisture. Sizes from 3 motors of the highest quality; (3) by serving you 
to 150 H.P. at 1800 R.P.M. Either vertical 


or horizontal mounting. 





after the sale. 


May we apply our facilities and engineering ability 
to your problems? 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 





OWELL 


Howell Sanitary Motors meet the most 
exacting standards of the dairy and food Red Band 
— ies. They contain no pockets, 

acks, or crevices. Available for verti- MOTORS 
al or horizontal mounting. i 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 


Precision-built industrial motors since 1915 
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Best in pepformarice 
DO Yypenalice 


NEW BULLETIN 514 Combination 
Motor Starter combines time-proven 
Noark Control with the outstandingly pop- 
ular Federal Front-operated Safety 
Switch ... resulting in many advantages. 
Front Operation: Easy, unmistakable 
identification of handle position in “On”, 
“Off”, or “Cover Open” position. Sturdy, 
man-sized handle. Piano-type cover hinge 
allows box-to-box mounting. 


Sefest: Standard safety switch spacings on 

disconnect... visible blade switch con- 

struction . . . switch operating crossbar 

beneath blades guarantees current break 
.. cover can be locked “On” or “Off”. 


Coolest Operation: Assured by switch’s one- 
piece fuse terminal and lug construction 


(no heat creating joints)... only two joints 
each pole and both under tremendous 
pressure ...new patented high pressure 
fuse holder. 


Quick Conversion to Local Control: Provision 
for in-the-field mounting of a push-button 
station or selector switch in cover. 


Easy wiring: Complete control mounted on 


removable backplate. 

Stronger, More Attractive Enclosure: Chan- 
neled-edge box construction increases en- 
closure strength around cover opening. 


Made in sizes 0, 1, 2 and 3; fuse holder 
sizes 30 to 200 amps., 250 and 600v. 


Get full information on Federal Noark 
Bulletin 514 Combination Motor Starter. 


FEDERAL ELECTRIC PRODUCTS COMPANY, 50 Paris Street, Newark, N. J. 





* Frictionless, Solenoid Action... 
* Quick Coil Replacement... 


* Simple Contact Removal... 





NOARK STARTERS FOR LONG LIFE, EASY MAINTENANCE 


* Only one moving unit for fast, gravity-assisted drop-out. 
moving unit rides on ball bearings. 
remove coil in three simple operations. 


Contacts easily changed from front with- 
out removing the interior from enclosure. 








ft!) FEDERAL NOARK 


NOARK 


Plants at Newark, N. J.; Loan Island City, N. Y.; Hartford, Conn. ; St. Louis, 


Mo.; Los Angeles, Calif. 


hardening and water hardening 
grades as well as hot work and shock- 
resisting tool steels. The tool steels 
stocked in Dayton will have Milne’s 
Kolorkoted feature, the entire bar 
length being spray-painted an iden. 
tifying color and each shipment ac- 
companied by a heat treat card of a 
matching color. This feature pn- 
vides permanent identification and 
has proved helpful in avoiding mixed 
stocks. 
° 


Gnaedinger and Van Zelst Labquip 
Corp. has been appointed exclusive 
agent in the Chicago area for equip- 
ment made by Tinius Olsen Testing 
Machine Co., Willow Grove, Pa. This 
organization, which works out of its 
offices at 4520 West North Ave, 
Chicago 39, Ill, covers the area 
roughly bounded by Milwaukee, I- 
dianapolis, Fort Wayne and Daver- 
port. 

. 


The executive offices of the Colo 
rado Fuel and Iron Corp. and the 
New York sales offices of the Wick- 
wire Spencer Steel Division hav 
been moved to 575 Madison Ave, 
New York 22, N. Y. 


. 


A new development and manufac- 
turing corporation specializing in 
valve assemblies has been established 
under the name Missile Valve Co, 
8945 Venice Blvd., Los Angeles 34, 
Calif. This company offers imme 
diate service on special design ané 
production of such items as pressure 
regulators, relief valves, shut-off 
valves or check valves. Installation 
of precision manufacturing facilities 
has been completed at the company’s 
plant. 

a 


A division of the territory served 
by Walter G. Lee has been mace by 
the plastics department of Rohm & 
Haas Co. William F. Condon, with 
headquarters in Cleveland, will servé 
customers in West Virginia, easter 
Ohio and Western Pennsylvani4. 

° 


Arcos Corp., manufacturer of stail- 
less, low-alloy high-tensile and nom 
ferrous electrodes, Philadelphia, has 
opened a West Coast office and ware 
house in Los Angeles. This branch 
office, located at 427 South Wester 
Ave., has been opened to offer the 
company’s customers and prospects 
in the southern area prompt ané 
efficient service on its large line # 
welding electrodes. B. E. David has 
been appointed district manage’. 
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Major Points of Superiority 
in the New Series I*... 











These precision built pumps have been specifically 
designed for long and economical industrial service, and 
to reduce liquid transfer costs in the vast variety of 
applications where they are suitable. Their five major 

Bronze spur geors _ points of superiority incorporate all the engineering and 
(Oberdorfer alloy #16438) production knowledge amassed in building literally mil- 
: lions of bronze pumps over a period of more than 50 
years. These new Series 1 OBERDORFER INTER- 
Carbon bearings 2 Mechanical pressure NATIONAL pumps will prove their worth in intensive, 

(oBeen “ and suction seals on-the-job tests against any competitive pumps on the 
market today. @ 


CAPACITY Gallons of Water Per Hour for Series 1 


OBERDORFER INTERNATIONAL PUMPS 
TABLES Outlet Pressure—P.S.|. (Pounds per square inch) 






































1725 RPM (Standard Electric Motor Speed) 

20 Ibs. | 40 Ibs. | 60 Ibs. | 80 ibs. | 100 Ibs. 
115 105 98 93 90 
225 215 205 195 190 
425 405 390 380 370 
610 580 550 530 510 

1160 1140 1120 1100 1085 
1375 1350 1325 1300 1280 















































PRICE Oberdorter international Series 1 


oti ae ae IMPORTANT: Order by Part Number 











”% 2 3 4 7 9 


; Bronze housing : , ; 
; | (Oberdorter olloy #741) Part No. 1000 | Part No. 2000} Part No. 3000} Part No. 4000} Part No. 7000 | Part No. 9000 











$14.25 $15.75 $20.00 $22.25 $28.50 29.75 





DIMENSIONS <= ; FACTS ABOUT OBERDORFER 


1. The third largest non-ferrous foundry 
in the U. S. 


2. Over a half century of bronze pump 
manufacturing experience 





Long-established world-wide pump dis- 
tribution 


Millions of pumps in service 
Capitalization over one million dollars 


1951 capacity for 250,000 Series 1 OBER- 
DORFER INTERNATIONAL pumps 


* First of five new series 


Write Dept. MD514 


INDUSTRIAL PUMP DIVISION 
Oberdorfer Foundries, Inc. 
Syracuse, N. Y. 
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Mass. Gears 


reVrerrrer rr 
Applied 
in 
Electric 
Mixer 





‘ 


General Electric uses “Mass. Gears’ in their home 
electric mixer as shown in illustration. Smooth quiet 
operation of this mixer as well as long life and 
freedom from attention can largely be attributed to 
the precision of the gears and the careful selection 
of the materials from which they are produced. 


This typical example of “Mass. Gear’ workmanship 
is one of many instances where our gears are giving 
outstanding performances in the products of nation- 
ally-known manufacturers. 


Consult *‘Mass. Gear’’ on your problems. Address: 
Massachusetts Gear & Tool Co., Woburn, Mass. 


Og LET EES 


Massachusetts Gear &Tool Con 


22 Neca ar aR tan nant 





Black Magic is a lustrous, permanent black for steel and iron. It 
meets military specifications for this type of black oxide finish. Not 
only an attractive finish but also a good bond for paints and 
lacquers. Black Magic is being used for many electroplated 
finishes affected by material shortages and restrictions. For fully 


automatic or hand operated tanks. Write for our complete catalog. 
Items for civilian use with BLACK MAGIC finish. 


MITCHELL- BRADFORD CHEMICAL COMPANY 
MODERN METAL FINISHES 
2446M MAIN ST., STRATFORD, CONN. 


SILCO Gless-Base PROTECTIVE COATING 


- Ox! BLACKING SALTS 
ae he -~ ~~ HEAT TREATING SALTS. CLEANERS. ETC. 


WITCH-DIP & WITCH-O1L FINAL FINISHES 
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AND EXPOSITIONS 


Scientific Apparatus Makers Asso. 
ciation. The 33rd annual meeting to 
be held at the Greenbrier Hotel, White 
Sulphur Springs, W. Va. Kenneth 
Andersen, 20 North Wacker Drive, 
Chicago 6, Ill., is executive vice pres. 
ident. 


Apr. 16— 

Packaging Machinery Manufactur- 
ers Institute. Semi-annual meeting 
to be held at the Hotel Dennis, At- 
lantic City, N. J. Additional informa- 
tion may be obtained from society 
headquarters, 342 Madison Ave., New 
York 17, N. Y. 


April 16-18— 

Society of Automotive Enginees. 
Aeronautic and aircraft engine dis 
play meeting to be held at the Statler 
Hotel, New York. John A. C. Warne, 
29 West 39th St., New York 18, %. 
Y., is secretary and genera] managet 


Apr. 16-18— 

American Society of Lubricatia 
Engineers. National convention to b 
held at the Bellevue-Stratford Hote, 
Philadelphia, Pa. W. F. Leonard, 34 
South Dearborn St., Chicago, 4, Il 
is secretary. 


Apr. 17-20— 

American Management Association 
The 20th national packaging expos: 
tion to be held in the Atlantic Cit! 
Auditorium, Atlantic City, N. J. A¢ 
ditional information may be obtained 
from society headquarters, 330 Wes 
42nd St., New York 18, N. Y. 


Apr. 18-21— 

National Screw Machine Product 
Association. The 18th annual meet] 
ing to be held at Netherland Paz 
Hotel, Cincinnati, O. Additional i 
formation may be obtained from N 
tional Screw Machine Products Asse 
13210 Shaker Square, Cleveland 20, Y 


Apr. 22-26— 

American Ceramic Society. 
53rd annual meeting to be held a! U 
Palmer House, Chicago, Ill. Add 
tional information may be obtained 
from American Ceramic Society, O* 
lumbus, O. 


Apr. 25-26— 
Metal Powder Association. Sevent 
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BI >” al when the drilling is tough 


ng to 


Vhite 4 ot | SPHERICAL ¢, 
nneth A, \ ie TORRINGT rouerp BEARINGS 
Drive | — 
pres. 










Wetson Manufacturing Company backs up drill bits with 
ctur- smoother power, easier control and rugged construction in its 


eting Giant Remote Control Rigs. 
, At. , : 
rma- Torrington Spherical Roller Bearings are used in many appli- 


ciety cations in Wilson rigs. Despite heavy loads Spherical Roller 

New Bearings deliver power efficiently without developing binding 
stresses under shaft deflection. Accuracy of contact between 
rollers and races provides high capacity, insures stamina and 
low maintenance on exacting drilling schedules. 


Leer. 

; Automatic self-clignment, high load capacity and precision 
atle 7: cence. J operation are features of Spherical Roller Bearings that can 
rnet, ‘ help you improve performance of your equipment. Call in a 


8, N 


Torrington engineer to help you work out details of design 
age 


and application. 


THE TORRINGTON COMPANY 
ation | Se South Bend 21, Ind. ° Torrington, Conn. 
to be ; ae : District Offices and Distributors in Principal Cities of United States and Canada 
lotel os ‘ 


we Y ae LI Ry 
— SPHERICAL 
, |}, TORRINGTON 01:7, BEARINGS 
post ¥ i See Bi 
Cit} 
Ad- 
rine? 


West : . \ ) SPHERICAL ROLLER 
TAPERED ROLLER 


_ 
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STRAIGHT ROLLER 


~_ o~ Me ag. i NEEDLE 

neet: ; (| . & 

‘law Ne = LY .. tt ae | BALL 

Ns Ded (i | = NEEDLE ROLLERS 
soe - .. oe 


enth 


1951 


annual meeting to be held at Hote! 

Cleveland, Cleveland, Ohio. Additional 

information may be obtained from 

society headquarters, 420 Lexington 

.. New York 17, N. Y. 

Apr. 28-May 14— 

Paris Fair held at the Paris Fair 

Exhibition Grounds, Paris, France. 

Additional information may be ob- 

: ; tained from Rowland Associates, 420 

No. 16050 3 Inch Lexington Ave., New York 17, N. Y 

Hydraulic Strainer 

Apr. 30-May 4— 

Materials Handling Exposition 

be held in the International Amphi- 


HIGH PRESSURE HYDRAULIC S$ TRAINER to 1500 7 theatre, Chicago, Ill. Additional in. 


protects valves, cylinders and spray nozzles formation may be obtained fron 
Clapp and Poliak, Inc., 341 Madison 


@ Electric furnace cast steel housing. The strainer consists of Ave., New York 17, N. Y. 

machined and grooved bronze rings nested around a heavy slotted 

multi-ported bronze back-up cylinder. The rings can be loosened | May 16-18— 

and cleaned easily with compressed air, or completely removed Society for Experimental Stress Ap- 

and cleaned in solvent. Repay their cost many times over. Widely | alysis. Annual spring meeting to bk 

used in steel mills and forging shops to prevent partial plugging held at the Wardman Park Hotel 

of spray nozzles, resulting in rejects due to scale streaks. 114” Washington, D. C. Additional infor. 

to 6” sizes. Send for Data Sheet No. 3402. It gives full details. mation may be obtained from Dr. 
Edward Wenk Jr., c/o The David 


ged” Quick-As-Wink —- Model Basin, Washington 7 


AIR AND HYDRAULIC 
May 23-24— 


— Con tr of Ve aly. CS | amseatene Gectaty Soe Quality Om 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated trol. Fifth annual convention to be 


Mfd. by C. B. HUNT & SON, INC., 1945 East Pershing St., Salem, Ohio held at the Hotel Cleveland, Cleve 
eS Se abe ' land, Ohio. Additional information 


may be obtained from society head- 
quarters, 22 East 40th St., New York 
16, N. Y. 











* 
Gain More 
T are Society of the Plastic Industry. 
Power Advan age re \ 8 : Price waieeet ‘aeeiing te ‘be held 


at the Greenbrier Hotel, White Sul- 


Y \y by phur Springs, W. Va. W. T. Cruse, 
for our W im | 295 Madison Ave., New York 17, 





May 24-25— 








N. Y., is executive vice president. 


May 28-June 8— 


3 to 6 hp. Units... 


Presented here are a few of the basic facts why Wis- al to be held at the Exhibition Grounds, 
consin Heavy-Duty Air-Cooled Engines offer important Condensed Specifications Tesenta Cenate, Adsense intel 


i i ’ i ft - 4-Cycle Single Cylinder , 
advantages to the designing engineer, equipment man y' g pl uattun tne te chtaiind io K. @ 


ufacturer and the ultimate user: Engines : 
1 vs type high tension magneto, with impulse ; a Pendrith, Publicity Section, Canadian 
. Rotary type high tension m . ’ ; nai 
coupling, mounted on outside of engine . . . operates as on? International Trade Fair, Torn 
an entirely independent unit that can be serviced or Pleten Dice! * Canada. 

replaced in a few minutes. a 13.5 17.8 
2. Self-cleaning tapered roller bearings at both ends of HORSEPOWER June 11-16— 
eee nee National Congress of Applied Me 
er ee ” 2600 R.PLMeeecccccnnnn. 3-7 . chanics to be held at Illinois Insti‘ute 
3. Maximum torque at usable speeds . . . most desir- 3000 R.P.M......---n----- 4.2 ’ of Technology, Chicago, Ill., under 


i lly has ¢ t rk, a ae 4.6 : i 
able on equipment that really has to go to wo yh oe e | the sponsorship of the ASME, ASCE, 


Our Engineering Department will be glad to co-operate Fuel Tank Cap ’ AIChE. AMS. APS. IAS. SESA, . 5. 
with you in adapting Wisconsin Engines to your require- Weight, Ibs ite . he 1 tical 
ments. Write for detailed data. Standard Engine. National Committee on Theoretic 

, and Applied Mechanics, Illinois Tech. 


Purdue University, Northwestern Uni- 


' 
f Illinois. 
“igus ® WISCONSIN MOTOR CORPORATION Miia ieee conaie 
s 














Technology, 3300 South Federal St. 
sep A sted: Chicago 16, Ill, is general chairman. 
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INDUSTRIAL HUMIDIFIER: 
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Business Equipment 


OFFICE T’'YPEWRITER: Series 6 model 


with new Page Gage for indicating 
end of paper. Two graduated rings 
on platen are set for size paper be- 
ing used. Red signal shows when 





2% in. of paper remain; scale gives | 


remaining paper down to %-in. of | 


end. Adjustable for paper lengths | 


from 7 to 14 in. Machine includes 
deepened segment which gives type- 
bar increasing support as it swings 
up, enlarged platen. Printing sur- 


face slanted at 12% degrees from | 


vertical for maximum legibility. 
Finished in gray with green key- 
board. L. C. Smith & Corona Type- 
writers Inc., Syracuse, N. Y. 


Domestic 


REFRIGERATOR: Imperial two-door, 10- 


cu ft model with three different 
storage areas. Top freezing com- 
partment holds 73 lb frozen foods, 
refrigerated by coils on five sides 
of compartment. Shelf area cooled 
by Refrig-O-Plate on back wall, au- 
tomatically defrosts without atten- 
tion, includes 18.5 sq ft shelf area. 
Hydrators have transparent tops, 
can be stacked on top of each other, 
are cooled by coils in cabinet walls. 
All refrigerated areas cooled by 
same compressor unit. 
Division, GMC, Dayton, O. 


models have one large oven that 
converts into two separate ovens by 
using a movable partition. 
oven has two heating units for 
broiling, baking or roasting. Low- 
er oven has single bottom heating 





Frigidaire | 
ELECTRIC RANGE: RO-60 and RO-50 | 


Upper | 


unit for baking or roasting. Both | 


ovens have separate controls. Mov- 
ing center dividing section to bot- 
tom provides single 6160 cu in. oven. 


Ranges have short interval and 1%- | 


hr timers, clock control for appli- 
ances. 


Dayton, O. 


Heating and Ventilating 


Uses no 
ducts, pumps, compressed air or 
steam lines. Requires only water 
feed line and 110-v, 60-cycle cur- 
rent. Vapor emitted in fine mist 
form. Unit works on principle of 
atomization through centrifugal ac- 
tion. Vaporization capacity, one 
gal per hour; weight, 50 Ib; dimen- 
sions, 12 by 14 by 22 in. Includes 


Frigidaire Division, GMC, | 
















No. 3401-R-4 
Ye Inch 4-Way 
Foot Valve 


FOOT OPERATED air Valves 


Increase output of hammers, shears, presses, etc. 


@ Operators have both hands free to handle the work—speed- 
ing production. Valving mechanism has stainless steel body and 
push-pull rods, brass sleeves, self-sealing U-packers and many 
other refinements, all fully enclosed against dirt, assuring long 
efficient trouble-free operation. Convenient pipe connections. No 
metal to metal seating. %"’ to 1"’ sizes, 3-way and 4-way, neutral 
position and regular actions. Write for full details. 






















_~@ Quick-As-Wink 


4 
“Cures we 


Control Valves” 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 


Mfd. by C. B. HUNT & SON, INC., 1947 East Pershing St., Salem, Ohio 


















To develop parts that would be 
strong, lightweight, and capable 
of being produced rapidly and 
economically in large quantities 
to close tolerances. 












Dial Hub and Adjusting Screw, 
engineered by GRC... stil] more 
GRC precision zinc die castings 
to help manufacturers solve 
their small parts problems. 





SOLUTIONS 








ite):\e 
PRODUCT: 





New, improved Bathroom Scale 
(800 series) 








* TINY, PRECISION 
ZINC DIE CASTINGS 


BORG-ERICKSON is just one of the small as .000004 of a Ib. are turned out 


hundreds of menufacturers who are automatically . . . completely trimmed 
successfully producing new designs and ready for use... from Nn 
new products and enjoying new econ- 100,000 pieces to many \S) 
omies with GRC’s revolutionary high. _ millions . . . smallness 

speed, mass production methods. Simple unlimited ...at amaz- 


e; 
. . . . oe 
or intricate—GRC zinc die castings as ingly low cost to you. gz 
Bulletin and samples available on request. = 
MAX. WT.-1/) 02. 
MAX. LGTH. ~13/,” 


SMALLNESS 
UNLIMITED 














GRIES REPRODUCER CORP. 









118 Willow Ave., NEW YORK 54 














%-hp motor. Industrial Materials 
Purchasers, New York, N. Y. 


HEATERS: Direct-fired units for appli. 
cations including indirect circulat- 
ing heating using heat transfer me- 
diums such as Dowtherm, and for 
direct heating of vapors and liquids, 
Capacities, 100,000 to 15,000,000 
Btu per hour. Complete automatic 
control systems available. Struthers 
Wells Corp., Warren, Pa. 





DEHUMIDIFIER: Adsorption type pack- 
age unit gives precise humidity 
control in temperature range from 
minus 40 to plus 100 F. Can main- 
tain humidity levels as low as 15 
per cent in enclosed areas up to 
25,000 cu ft. Three-channel contin- 
uous adsorption unit has plug-in av- 
tomatic operation. Dimensions, 45 
by 19 by 16 inches. Runs on 110-y, 
60-cycle, single-phase current with 
max power consumption of 1.2 kv. 
Dryomatic Corp., Alexandria, Va. 





ROOM VENTILATOR: Twin-fan unit with 
automatic controls. Air circulates 
until temperature drops to selectei 
degree, then shuts off. If room 
temperature rises, fans automati- 
cally turn on. Portable, or will fit 
double-hung or casement windows 
at least 17-in. wide. Fans swivel to 
draw in air from outside or blow air 
out window. Three-speed fans de- 
liver 3450 cu ft of air per minute at 
distance of three feet from fan 
when at top speed. General Elec- 
tric Co., Bridgeport, Conn. 





@ Fullergript brush used on oyster dredge to flick thc 

chips of oyster shell from a conveyor belt into elevator 

buckets, preventing accumulation under the belt. This brushing 
saves about six hours of hand cleaning every time the boat docks. 





N many industries — metal, glass, 
chemical, wood, food — the an- 
swer to numerous problems of eco- 
nomical processing and of materials 
handling has been found in the use 
of Fullergript power brushes. With 
Fullergript, the brush material is 
held in a vise-like grip in a metal 


channel, providing brush strips 


PORTABLE HUMIDIFIER: Electric Mois- 


which may be formed into any size, 
shape or density. Complete infor- 
mation on how longer-lasting Fuller- 
gript can help yow save time and 
money is available simply by writ- 
ing to... 


@ A machine for the mechanical scrubbing of 
plate glass preparatory to ‘silvering for mirrors. 
Rotating Fullergript brushes running in a deter- 
gent, plus a forced spray of distilled water, leave 
the glass surface chemically clean. Costly hours 
of cleaning by hand are eliminated. 


» FDLLERGRIPT BRUSHES 


3647 MAIN ST., HARTFORD 2, CONN. 


ture Magnet unit for home or com- 
mercial use. Removes 14 pints of 
water every 24 hours from room air 
at 80 F and 79 per cent relative 
humidity or up to 1 pint every hour 
under more severe conditions. Fan 
draws damp air over refrigerated 
coils, expels dry reheated air. Unit 
measures 30% in. high by 13 in. 
wide by 13 in. deep; weight, 56 Ib. 
Remington Air Conditioning Div., 
Remington Corp., Auburn, N. Y. 


Heat Treating Equipment 


ELECTRIC FURNACE: Model FG-7800 


furnace for heavy-duty heat treat- 
ing work. Provides temperatures 
to 2700:F. Can be supplied gastight 
with atmosphere connections. Sep- 
arate control panel equipped with 
voltage-regulating muti-tap ‘rans 
former, temperature indicato and 
controller, magnetic contactor, and 
high limit cutoff. Overall size, 33% 
by 39% by 64 in.; loading area, 18 
by 24 by 18 in. Pereny Equi; ment 
Co., Columbus, O. 


HEAT TREATING UNIT: Semiautomatic, 


controlled-atmosphere model 7-100- 
E for bright heat treating, carburiz- 
ing, carbonitriding, annealing. and 
copper brazing. Rated at 100 lb 
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Superior Separator Co. 
16-cylinder cleaner 
for aspirating and 

cleaning grains. 


DIAMOND 
Roller Chains 


Drive Problems 
Simplified 


No Gear Trains 


Economical 


_All of the Many Shafts Synchronized 


® It would be difficult to conceive of any more 
economical and practical means of driving the 
many shafts at the speeds and directions of 
rotation required than is accomplished by the 
Diamond Roller Chains shown on the grain 
cleaner above. 

\s The dependable long-life per- 
formance of Diamond Chains 


DIAMON 


96 


Write for new 40-page Catalog 704 
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keeps machinery output up. They do not slip and 
operate equally well over or under sprockets. For 
drive applications of all kinds, the data in new 
Catalog 709 will help you. 
DIAMOND CHAIN COMPANY, Inc., Dept. 
435, 402 Kentucky Ave., Indianapolis 7, Indiana. 
Offices and Distributors in all principal cities 


OLLER 
HAINS 





IST + BRUCE BUTTE 


On, the 


BAKING OVEN: Small gas-fired indus- 


Uineraft Prd 


...ideas are taking wings on 


CLEARPRINT TECHNICAL PAPER. Scores 


of other industries as well, from 


coast-to-coast, are using Clearprint. | 


Here’s why: 


Its perfect working surface invites | 


the pencil, erases without ghosting. 


Repeated folding does not weaken | 


the paper. Crease marks do not show | 


on reproductions. Its unchanging | 


character makes Clearprint ideal 


for permanent records. 


Specify the Clearprint Paper that | 


meets your technical drawing re- 


quirements. In sheets and rolls. 
| RRR ‘ 
CLEARPSINT 
| a aie 
TECHNICAL PAPER 


DEMAND IT — THERE IS NO SUBSTITUTE 


~\ 


paper 











( sreciey: No. 1000H CLEARPRINT 
the universally accepted technical 


AND: No. 1025 PAPERCLOTH 
the paper with cloth durability 
Clearprint is also available in other weights 
Ask for samples from your dealer, or write: 


CLEARPRINT PAPER CO. 








\ 1482 Sixty-seventh St. + Emeryville, Calif. 
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| PUNCH PRESS: Deep throat, 4-ton ca- 


| 





per hour, with temperatures to 2100 
F. Hearth measures 12 by 18 by 
10 in. Unit consists of electrically 
heated furnace sealed to combina- 
tion cooling chamber and quenching 
tank. Cooling chamber water jack- 
eted, with automatic temperature 
controls. Quench tank has auto- 
matic built-in oil heating and cool- 
ing coils. All doors and quenching 
elevator are pneumatically operated. 
Ipsen Industries Inc., Rockford, Il. 





trial oven for baking or tempering 
small production orders, for heat- 
ing samples, and for shop or lab- | 
oratory research or testing. Out- | 
side dimensions, 14 by 16 by 20 
in.; heating chamber, 10 by 9 by 12 
in., with two shelves. Capacity, 250 
to 650 F. Includes pyrometer ac- 
tuated controller, dial thermometer, 
two 60-minute timers. Weight 75 
lb. The Carlson Co., New York, 
| fe 


Maintenance 


WorK TOWER: Electric-hydraulic plat- 
form designed for one-man opera- 
tion. Moto-Lift has capacity of 400 
lb, weighs 600 lb. Powered by 6-v 
battery through hydraulic pump. 
Standard battery raises tower 45 
times without recharging. Plat- 
form raises from 7 to 17 ft in 25 
seconds, lowers at rate of one ft per 
second. Safety tube prevents rapid 
fall of platform in event of hydrau- 
lic failure. Base folds to 40 by 65 
in. to permit passage through stand- 
ard 7-ft high doors. Safety brake 
on each caster locks wheels when 
working. Safway Steel Products 
Inc., Milwaukee, Wis. 


Manufacturing 

SHEAR: Capacity, 20 ft of %-in. mild 
steel plate. Unit weighs 135,000 lb, 
has speed of 20 strokes per minute. 
Equipped with hydraulic holddowns 
capable of exerting holding force of 
70 tons. Holddown pistons equipped 
with automotive type piston rings. 
Squaring shear has 24-in. throat and 
48-in. back gage range. The Cin- 

cinnati Shaper Co., Cincinnati, O. 


pacity model. Open height with 
ram up increased to 8 in.; press 
punches to center of 18-in. circle. 
Frame construction strengthened 
and knock-out added. Benchmaster 
Manufacturing Co., Los Angeles, | 
Calif. 


BAND SAW: Contour-matic machine 
equipped with 36-in. stroke, heavy- 
duty hydraulic work table for pre- 
cision machining of heat-resisting 
alloy components in jet engine pro- 
duction. Table handJes up to 1 ton, 
has feed rate variable to 18 fpm 





Western 
1720-28 Wazee St. 
DES 


Stondord 
1014 Grand Ave. 
DETROIT, MICHIGAN 


Chos. A. Strelinger 
149-165 E. Lorned St 
AMSVILLE, 


at factory price 





Somers, Fitler 
313-327 Water Street 
PORTLAND, OREGON 


Woodbury . 

133 S. W. 2nd Ave. 

PROVIDENCE, RHODE ISLAND 
Pp. 


‘orts 
271 Washington St. 


industriel Sup. Co. 
15th & Fronklin Sts. 
ou ROCHESTER, NEW YORK 
Belting & Packing Co. —- 
|, (OWA — : 
ings Co. 1223-1229 N. Broadway 
SAN FRANCISCO, CALIFORNIA 
Geor Works 
123 10th Se. 
INDIANA C. W. Marwedel 
1235 Mission St. 
SEATTLE, WASHINGTON 
Saar Sad 
932 First Ave. S. 
SPRINGFIELD, MASSACHUSETTS 
Boston Gear Works 
29 W 


Co. 





BOSTON... 
STOCKS ARE Nous 
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“Sprockets are sprockets”, you may say. “Any 
old sprocket will do. Might as well pick ’em up 
cheap.” 


But stop and think! Roller chain costs money— 
is increasingly hard to get. Cheaply made 
sprockets with carelessly cut teeth chew up chain 
fast — reduce its life 20% or more. Sprockets 
that do not run true — that lack balance and cor- 
rect tooth formation — waste power, too. 


Boston Gear Catalog No. 55 
contains complete informa- 
tion and prices on over 4000 
stock items. Write for free 
copy. 


or 


BOSTON Gear Sprockets 
and Chain cover @ nape 
ge of chain drive 


plete ran 
wer 


ae ” 
service from “flea” PO 
to forty horse power. 
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Chain— power—cost of shutdowns for replace- 
ment — check these against the small “saving” 
in first cost between a ‘bargain counter” sprocket 
and a sprocket of genuine BOSTON Gear quality 
design, materials, workmanship, finish and ac- 
curacy. BOSTON Sprockets are cut with the 
same care and precision as BOSTON Gears. 


With Sprockets as with Gears, Reductors, Ratio- 
motors, Bearings and hundreds of other items of 
transmission equipment, it pays to standardize on 
BOSTON — readily available from nearby stock. 
(See adjacent list of Authorized Boston Gear 
Distributors). 





FOR COOLANTS, 
LUBRICANTS, AND 
ABRASIVE LIQUIDS 


POSITIVE DISPLACEMENT 
AND 
IMPELLER TYPES 


1. C. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


FOR TWENTY YEARS— 
DEPENDABLE, 
ECONOMICAL, EFFICIENT 


PIONEER 
PUMP 


& MANUFACTURING CO., INC. 


STANDARD OR SPECIAL, 
FOR EVERY MACHINE TOOL 
AND INDUSTRIAL USE 


JOHN R STREET 
MICHIGAN 


196652 
DETROIT 3, 


WRITE rOR® CATALOS 








with rapid return. Table carried 
on rollers, driven by 200-psi hy- 
draulic pressure. Both feed pres- 
sure and rate of travel can be con- 
trolled. Cutting speeds infinitely 
variable between 40 and 10,000 fpm. 
DoAll Co., Des Plaines, Ii. 


VERTICAL MILLING ATTACHMENT: Con- 
verts horizontal millers for preci- 
sion vertical milling. Drive is 
through spiral bevel gears, with 
spindle runout held within 0.00015- 
in. full indicator reading. Vertical 
spindle speed 1/3 higher than hori- 
zontal spindle speed. Designed for 
1 hp at 2000 rpm. W. H. Nichols 
Co., Waltham, Mass. 


UTILITY MILL: For precision milling 
of extrusions, sections and billets of 
aluminum or other nonferrous met- 
als used in aircraft production. Has 
two 15-hp spindles and carriage 
feed speeds from 24 to 190 in. per 
minute. Length of bed, 60 ft; max 
work length, 55 ft; work space 
width and height, 24 and 17 in.; 
total width, 80 in.; spindle speed, 
10,800 rpm with 180-cycle current. 
Farnham Manufacturing Div., Wies- 
ner-Rapp Co. Inc., Buffalo, N. Y. 


WIRE TAKE-UP: Completely automatic 
Class T dual wire take-up for use 
with dancer rolls taking wire from 
extruder or continuous vulcanizing 
machine. Take-up speed automat- 
ically synchronized with wire speed; 
reel speed automatically adjusted as 
wire fills reel to predetermined foot- 
age controlled by counter mechan- 


ism. When reel is full, wire is au- | 


tomatically transferred to empty 
reel at high speed by new traverse 
mechanism. Full reel automati- 
cally stopped by pneumatic brake. 
James L. Entwistle Co., Pawtuck- 
et, R. I. 


PRESS: Model RS614-14 press will bend 
‘mild steel plate up to 20 ft by 1% in. 
Can handle 14 ft sheets between 
end housings; has 6\4-in. stroke and 


18-in. throat depth. Overall dimen- | 


sions, 20 ft long, 11 ft deep and 
18% ft high. Press bed extends 
44 in. below floor level. Operated 
by electric air valve controlled by 
foot switch; speeds of 7 or 21 
strokes per minute available 
through gear shifter. The Cleve- 


land Crane & Engineering Co., | 


Wickliffe, O. 


BORING MILL: High-speed, single-spin- 
dle, horizontal boring, drilling and 
milling machine with 45 spindle 
speeds from 10 to 1300 rpm. Four- 
in. diameter nitralloy steel spindle 
has 30-in. travel. Machine includes 
hardened ways on bed and saddle, 
quick-acting, electrically operated 
positioning devices for table and 


headstock, swiveling pendent con- | 











SIMPLEST... 
MOST COMPACT 


O-M 


HYDRAULIC 
WATER 
CYLINDERS 


Add up these ad 
vantages. They 
are the reasons 
why more and 
more equipmen! 
manufacturers are 
specifying Ort- 
man-Miller  cylin- 
ders for all types 
of applications. 
Simplicity of de- 
sign eliminates tie 
rods and bulky 
end caps .. . saves one-third in 
installation space. All parts and 
mounting brackets interchangeable 
bore for bore. Cost less to buy, 
install and service. Full range of 
sizes (1%2” to 8” bores) available 
for early shipment. Machined steel 
(no castings) and bearing bronze 
throughout. 
Write today for details! Speed 
production, cut costs and save 
space with Ortman-Miller cylinders. 


FREE TEMPLATES 


For the first time in 
the industry, O-M of- 
fers a complete set of 
templates showing 

all cylinders and 

mounting _ brackets. 

Y scale. Your set 

on request. 


ORTMAN- MILLER 


MACHINE CO., INC. 
1210 150th Street, Hammond, Indione 
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AG GREAKERS 



























Cc 
} 
ad: 
hey 
sons 
and 
nen! "IONE OF 2500 WESTINGHOUSE 
are CIRCUIT BREAKERS INSTALLED 
At IN THE GULF BLDG., PITTSBURGH 
ylin- 
/pes 
S. 
de- 
‘18 YEARS OF CONTINUOUS SERVICE 
uIKy 
j in e y Ta re | | * 
Without © e, replacement or maintenance 
uy; 
» of , . , : : 
‘ble 2500 thermal-type branc ‘rcuit breakers, installed finest in dependable, grief-free equipment. They are 
teela2ad then forgotten, in the Gulf Building, Pittsburgh, miserly with maintenance time, too—when trouble is 
nze—sPa., have written an unparalleled story of circuit pro- cleared from the circuit, a flip of the breaker handle 
; P fy P P 
tection. B. E. Moore, Building Superintendent, reports restores power instantly. No running after fuses, 
ye that after 18 years of service without failure, replace- nothing to replace, nothing extra to buy. 
al ment or maintenance, these breakers were recently For assistance on any circuit protection problem, 
checked in random tests and were found to be “as contact your nearest Westinghouse office, or write 
eg 800d as new”. On both overload and short circuit for Bulletin No. DB-29-060, Westinghouse Electric 
5 Protection, they performed precisely to their original Corporation, Box 868, Pittsburgh 30, Pa. J-30049 


y, specifications. And on inspection, mechanical parts 
Z and contacts were found to be in “excellent condition”. 

cl What better proof can we give you that when you 
) @ stall Westinghouse Circuit Breakers you install the 


5 
> mms) AB CIRCUIT BREAKERS — 
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save 


a fa 
motel ports Z 


made to 


your prints by - 


TORRINGTON 


4 


7 


Special equipment and volume pro- 
duction enable us to save for you on a 
wide variety of precision metal parts. 

For example, special shafts and piv- 
ots are made to order for meters, in- 
struments, speedometers, tachome- 
ters, etc. Sharp, concentric, ground or 
swaged single or double points. Di- 
ameters .015” to 5/16”. Lengths 3/16” 
to 10”. 

We are also set up to make such 
parts as special needles, rollers, shafts, 
studs, dowel pins, surgical and dental 
instruments, pen and pencil barrels, 
knurled mandrels and spindles, screw 
driver and ice pick blades, etc. 

Send your prints and specifications 
today for a prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
553 Field Street * Torrington, Conn. 


Makers of 


TORRINGTOM 4££0// } 
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trol, and simplified gear change re- 
quiring only two hand cranks. Gid- 
dings & Lewis Machine Tool Co., 
Fond du Lac, Wis. 


Materials Handling 


CHIP CONVEYOR: Removes metal chips, 


borings, and turnings from auto- 
matic or multispindle machines to 
eliminate need for shutdown for 
scrap removal. Formed steel hold- 
down meters scrap passing up belt 
to prevent jamming. Adjustable 
clutch slips if power load becomes 
excessive. May-Fran Engineering 
Inc., Cleveland, O. 


HAND LIFT: Built into standard size 
hand truck to lift loads up to 500 
lb as high as 54 in. from the ground. 
Hydraulic mechanism consists of 
lever-operated ram connected to lift 
pallet by chain and sprocket. Each 
stroke of lever lifts pallet about 1% 
in. Foot pedal controls lowering of 
load. Allied Manufacturing & Sales 
Co., Chicago, Ill. 


LIFT TRUCK: Capacity, 4000 lb. For 
stacking and tiering skids. With 
standard 24-in. platform in lengths 
from 30 to 48 in. Lowered height 
of platform, 7 or 11 in. With stand- 
ard 83-in. mast, has 58-in. elevation. 
Right-angle stacks from aisles 24 in. 
wider than load length. Lyon-Ray- 
mond Corp., Greene, N. Y. 


CHAIN Hoist: Type JC electric hoists 
in 4%, % and 1-ton capacities. For 
garages, industrial plants, shops, 
ete. Designed for hook suspension, 
with rope controls. Adaptable for 
trolley mounting. Robbins é Myers 
Inc., Springfield, O. 


HIGH LIFT TRUCKS: Permit standard 
83-in. overall height telescoping lift 
truck to tier loads in stacks over 
16 ft high. Consists of extra set 
of front channels and additional lift- 
ing cylinder hung directly in front 
of regular telescopic channels. De- 
vice operated by separate controls. 
Philadeiphia Div., Yale &@ Towne 
Manufacturing Co., Philadelphia, 
Pa. 


TRUCK: Model 2500 truck for rapid 
materials handling. Has deck load- 
ing area of over 20 sq ft. Truck 
has one steering wheel, turning ra- 
dius of 64 in. Powered by 13-hp, 
2-cylinder, air-cooled Wisconsin gas- 
oline engine, has three speeds for- 
ward and one reverse. Space be- 
side driver’s seat for long material. 
Designed for railroads, terminals, 
shops, industrial plants, etc. Kala- 
mazoo Manufacturing Co., Kalama- 
200, Mich. 


ROLL HANDLING TRUCK: Special-pur- 
pose truck for handling 1500-lb rolls 
in storage room in complete dark- 
ness. Rolls measure 42 in. long, 32- 


LAS; 


GAST MANUFACTURING CORP, 107 Hinkley St., Beaton Harbor, 


on presses— 
printing frames— 


vacuum-back 
cameras — 


ATF uses GAST 


rotary air pumps 


Like American 

Type Founders, 

you may gain 

real advant- 

ages by speci- 

fying Gast Rotaries as components 
of your products. 


Consider this record: For 10 years, 
ATF has used Gast Air Pumps on 
their Vacuum-back Cameras and 
Printing Frames. 


The result? Gast dependability and 
performance proved itself. Now 
ATF is using Gast Air Pumps on 
many Kelly-One and Little Giant 
Presses. In the graphic arts indus- 
try — and in many other fields — 
the trend to Gast continues. 


When you have original ecuip- 
ment problems that might be 
solved with air, write Gast. 
“Air may be your answer!” 


Gast Application ideas 
booklet — showing 26 de- 
sign problems solved — 
sent upon request. 


Original Equipment Manufacturers for 
Over 25 years 


(TO THREE H.P.) (10 30 185.) 
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AIR MOTORS - COMPRESSORS - vacuum PUMP 
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Gilmer Multiple V-Belts deliver power 


a+ +3 


way re 
s 8. 
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smoothly, efficiently, economically 


[) iene to fill the designer’s needs! 
Gilmer Multiple V-Belts handle 
greater loads with the most compact 
constructions possible. Tensile section 
of strong, Rayon pulling cords—spe- 
cially processed to minimize stretch— 
give these versatile belts a heart of 
pull! And all cords are locked parallel 
and cushioned all around to eliminate 
internal friction ... rubber sections 
top and bottom each specially com- 
pounded, let belts run cool, smooth, 
and quiet even on short center and 
sharp-flex drives. Whatever your belt 
drive problems, it will pay you to 
investigate Gilmer V-Belts. Write for 


Gilmer has the PULL! 


the Gilmer V-Belt Guide; it is com- 
plete with engineering data. Also we’ll 
be glad to send you the Gilmer listing 
of special sizes in the Gilmer Mold 
List, form 135. Ask for it. 


THE GILMER “TIMING BELT”* DRIVE 
—newest idea in power transmission! 


A tooth-grip belt that makes positive engage- 
ment with axially grooved pulleys. Operates 
without slip or creep; speeds of driver and 
driven pulleys synchronize perfectly; angular 
velocity is constant. Complete information 


sent on request. *Reg. Trade Mark 


Gilmer “‘Timing Belt”? patented 1950 








L.H.GILMER 


COMPANY 


403 TACONY, PHILA. 35, PA. 


Division of United States 
Rubber Company 












REPRESENTATION IN PRINCIPAL 


PACKAGE SEALER: 


in. diameter, are stacked 5-high 
along both sides of 54-in. aisles. 
Truck operates on track with sig- 
nal system indicating position of 
truck to operator. Hydraulically 
operated positioning pads on truck 
prevent horizontal movement. 
Trucks are battery powered, with 
interlocked hydraulic controls to 
prevent malfunction. Lewis-Shep- 
ard Products Inc., Watertown, Mass. 


Packaging Equipment 
Continuous hand 
rotary heat sealer designed for mil- 
itary packaging depots. For seal- 
ing of bags, barriers, innerliners, 
etc., made of heavier rigid mate- 
rials such as kraft-backed foil, poly- 
ethylene, vinyl, or pliofilm. Makes 
1-in. wide seal. Material fed into 
8%-in. long preheater section, then 
through spring-loaded ball-bearing 
rollers. Unit weighs 5 lb; two 150- 
watt elements can hold tempera- 
ture of 600 F. Pack-Rite Machines, 
Milwaukee, Wis. 


CASE PRINTER: New Markoprinter au- 


tomatically prints display designs 
on four sides of corrugated, fibre 
or wood shipping cases at point of 
packing. Separates incoming cases 
for registration, prints from one to 
four side panels and top, if re- 
quired, and discharges cases. Pro- 
duction rate, 2000 cases per hour. 
Printing accomplished by deep-cut 
rubber dies mounted on rotary die 
wheels. Built to individual size re- 
quirements, with wide size varia- 
tion in each machine. Adolph Gott- 
scho Inc., Hillside, N. J. 


Plant Equipment 


PLATFORM BEAM SCALE: Designed for 


accurate, low-cost industrial weigh- 
ing where shock loading is present. 
All-steel scale employs roller-bear- 
ing mounted poises on main bar for 
rapid positioning. End loading plat- 
form gives same reading regardless 
of location of load on platform. Pit 
required, 11 in. deep. Capacities, 
to 6400 lb; platform sizes, 38 by 46 
to 54 by 76 in. The Yale & Towne 
Manufacturing Co., Philadelphia 
Div., Philadelphia, Pa. 


FORCED INDUCTION PUMP: For delivery 


of heavy lubricants and mastic ma- 
terials which will not readily seek 
their own level. Hydraulically op- 
erated single air ram elevator used 
with heavy-duty air-motor operated 
drum pumps. Unit exerts 7110 lb 
pressure on material, will empty 
and clean sides of 400-lb or 55-gal 
drums. Lincoln Engineering Co., 
St. Louis, Mo. 


RoD CUTTER: Guillotine 20E hydraulic 


cutter for cutting rod, bar shapes, 
chain, bolts, wire rope, cable, etc. 
Requires 2% seconds for cutting 


} 


| 


FINAL CHECKING AFTER INSPECTION—Gloved 
that her bare hands never touch a single ball, 
checker turns the balls with the white card 
special lighting that instantly reflects the slig 
imperfection. Notice how alert she is to the 
ness of her responsibility. 


Our service men 


must have 
the Geet 


of Everything 


tee is what they are used to. That is what th 
forefathers fought for and that is why their so 
are so gallant today. Here, we are used to lots¢ 
nice things . . . the best in all the worid. 

They know—our men in foreign lands—whe 
America really is. By comparison with conditio 
here, they are sure, positively so—there’s no othe 
place like home. 

Here in America, we've labored under the glo 
of midnight oil for the best in everything, alway 

From the best covered wagon and pony expres 
to the ultra-modern streamlined air-condition 
train, and five hundred mile an hour air expres 
Americans are leaders. Not followers. 

To help keep the moving parts of our servic 
men’s tanks, planes, half tracks, trucks and cll o 
machines smoothly rolling, millions of precision ball 
are made in this modern ball plant. Unive: sa! Bol 
have been used by the largest, most meticulos 
bearing manufacturers in the U. S. A. and abroo 
since 1942. 

The best of everything must go to © 
men. Specify Universal Balls. 


UNIVERSAL BALL (0. 


PRECISION BALLS OF CHROME 
AND STAINLESS STEEL, BRONZE 
AND SPECIAL METALS. 


WILLOW GROVE, Montgomery County, Pe. 
Telephone, Willow Grove 1200 


service 


——— 


SS 
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Magnesium can be finished easily, economically and 






with satisfactory results. The procedures used are 
—whd 
aditio much the same as those employed with other metals. 
Oo one 





After thorough cleaning, a chemical finish is applied 
e glo 


rh and this is followed by the desired paint coatings. 
aa Imjortant considerations are the proper choice of 
ati chemical treatment and paint materials. 

servic 

I . Dow has exposed thousands of test panels under 
0 

I ~ various conditions to determine the best paint mate- 
ICUIOy 

brood rials and the most efficient complete paint systems. 
ervic As « result, paint systems are available which meet 
() Magnesium Division, Dept. MG-74 


THE DOW CHEMICAL 


MIDLAND, MICHIGAN 


New York « Boston « Philadelphia « Washington « Atlanta « Cleveland « Detroit 
Seattle 


Chicago « St.Louis * Houston « San Francisco ¢ Los Angeles 
Dow Chemical of Canada, Limited, Toronto, Canada 
A 


‘ 
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normal requirements and combine adequate protec- 
tion with attractive decorative characteristics. De- 
tailed recommendations are available for conditions 
under which magnesium is used in service ranging 
from baked enamel systems for office machines to 
weather resisting air dry primer and finish combina- 


tions for truck bodies and trailers. 


For complete information on finishing methods call 


your nearest Dow sales office or write direct. 





















SELF-LOCKING NUTS 


171,360,000 


VIBRATIONS AT 4000 
CYCLES PER MINUTE... 


“SPS- 


STANDARD PRESSED STEEL CO. 


Plain nuts with lock washers 
loosened after only ONE 
HOUR of 4000-cycle-per- 
minute operation on the 
vibrator of a concrete 
block machine at the plant 
of the Bethayres Concrete 
Block Co., Bethayres, Pa. 


When FLEXLOC Self-Lock- 
ing Nuts were installed, 
they were still tight when 
the machine was torn down 
for rebuilding after 6 
weeks operation — at 4000 
C.P.M., 17 hours a day, 
7 days a week! 


If you have an application 
where nuts loosen or back 
off, try FLEXLOC, the one- 
piece, all-metal STOP- and 
LOCK-NUT “that won't 
work loose.” 


Send for Bulletin 619-A 
today. 





JENKINTOWN 18, PENNSYLVANIA 
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cycle. Head weighs 38 lb. Cuts 
rod and bars to 1y-in. diameter, 
wire rope to 1%-in. and cable to 
3%-in. Head connected to hydrau- 
lic pump with flexible hose. Pow- 
ered by 2-hp electric motor or port- 
able gasoline engine. Cutting blade 
has 60,000 lb thrust. Manco Mfg. 
Co., Bradley, Ill. 


Testing and Inspection 
SPECTROMETER: Direct-reading spec- 
trometer for rapid analysis of met- 
als including stainless steel and 
other similar materials. Provides 
pen-and-ink recorded analysis of 
samples, element by element, with- 
in two minutes. Can measure 25 
elements, up to 20 simultaneously. 
Applied Research Laboratories, 
Glendale, Calif. ' 


LEAK DETECTOR: Sensitive, inexpen- 
sive leak detector used with Freon 
or other halogen-containing gas. 
Model LD-01 detector employs sim- 
ple circuit with three standard radio 
tubes housed in cabinet 10% by 7% 
by 8 in. Sensitive tube is 5 in. long 
with 1y;-in. diameter, has a 3-in. 
section of y,-in. diameter. Distilla- 
tion Products Industries, Rochester, 
| se Z 


GROOVE GAGE: Dial type gage for 
checking diameters of internal 
grooves and recesses, Truarc and 
O-rings, oil grooves, washer grooves, 
etc. Range setting made with 
knurled vernier nut adjustment. 
Settings made direct to gage block 
combinations or on micrometer. 
Nilsson Gage Co., Poughkeepsie, 
) a £ 


CONCRETE TESTING MACHINE: Capac- 
ity, 100,000 Ib. For testing 2-in. 
cubes and 3 by 6-in. cylinders. Clear 
space between columns, 17% in.; 
max opening between ram and up- 
per platen, 22% in. Ram travel is 
3 in. at speeds to 1% in. per minute. 
Two 16-in. diameter dials for 0 to 
100,000 Ib and 0 to 10,000 Ib grad- 
uated in 200 and 20-lb increments, 
respectively. Load measurement ac- 
curate to plus or minus 1 per cent 
or 0.2 per cent full scale capacity. 
Baldwin-Lima-Hamilton Corp., Phil- 
adelphia, Pa. 


Woodworking Equipment 

PORTABLE SAWS: For heavy construc- 
tion jobs. Model 905 has 8-in. blade, 
weighs 19 lb, makes square cut of 
25 in. or cuts through 2,,-in. lum- 
ber at 45 degrees. Has 115-v uni- 
versal motor with no-load speed of 
3600 rpm. Model 1000 saw cuts 1 
to 3y% in. at 90 degrees, % to 2}3-in. 
at 45 degrees, has no-load speed of 
3400 rpm. Cummins Portable Tools, 
Div. of Cummins-Chicago Corp., 
Chicago, Ill. 


} 





INTERESTED IN 
PLASTICS? 


this brand new “how- 
to-do-it” book of tech- 
nical data will help you 
determine the RIGHT 
plastic material, the 
RIGHT mold design 
and the RIGHT fab- 


ricating technique 
to solve your 
plastics prob- 
lem. 


“Plastics in Engineering” by John Delmon 
*s not an elementary text. It’s an importa 
working “tool” for everyday reference by & 
signers, engineers and users of plastics. 

Written in the language of men who w 
plastics in design and production, “Plastics i 
Engineering” is one of the most valuable adé 
tions you can make to your technical library. 

You'll find it a veritable gold mine of eng 
neering data on methods of fabrication, the o¢ 
vantages and limitations of various materigh 
and the chemical and physical characteristla 
of plastics. 

You'll have scores of yp-to-the-minute fact 
about plastics right ot your fingertips: How 
strong various plastics are—for what uses they 
are best suited—how to design plastic part- 
how these remarkable synthetic materiols an 
molded, extruded, laminated, cast—how 
heat they will stand—how to guard against fe 
vre—how to machine plastics and other 
factors that are so essential to satisfacte 
plastics performance. 

Over six-hundred pages, fully illustrated 
photographs, detailed drawings and tab 
cover every phase of the plastics industry 
raw material to finished product. From its f 
chapter which dips into the intriguing hi 
and development of the plastics industry, to 
last chapter which reveals the primary cost 
tors in producing plastics, it covers its fi 
thoroughly and authentically. 


PLASTICS IN ENGINEERING 
(Completely Revised Third Edition) 
by John Delmonte 
Technical Director, Plastic Industries’ 
Technical Institute 


SEND FOR YOUR COPY TODAY 





THE PENTON PUBLISHING COMPANY, MD-9 

Book Department 

1213 West Third St., Cleveland 13, Ohio 

ont me a copy of “Plastics In Engineering” 

] On ten days trial for free examination, {oll 
which | will either pay for the book at $10. 
postage, or return it in good condition. 

7} C.0.D. 

Z} Remittance enclosed* in which case the book 
be sent postpaid. 


"On orders for delivery in Ohio please add 30c to 
state sales tax. 
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